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Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  is  a  copy  of  the  Norfolk  Brook  Dam  (CT<~00485)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is 
included  at  the  beginning  of  the  report.  I  have  approved  the  report 
and  support  the  findings  and  recommendations  described  in  Section  7  and 
ask  that  you  keep  me  informed  of  the  actions  taken  to  implement  them. 
This  follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  owner  and  cooperating  agency  for  the  State  of 
Connecticut. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 
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BRIEF  ASSESSMENT 

The  Norfolk  Brook  Dam  and  Dike  form  a  single  purpose  flood 
control  impoundment.  The  dam  consists  of  a  zoned  earth  embankment 
with  a  maximum  height  of  43  feet,  a  top  width  of  14  feet,  an  up¬ 
stream  slope  of  3  horizontal  to  1  vertical  and  a  downstream  slope 
of  2  horizontal  to  1  vertical.  The  dam  is  440  feet  long  and  has  a 
grass-covered  80-foot  emergency  spillway  excavated  into  natural 
ground  between  the  dam  and  dike.  The  principal  spillway  is  of  the 
drop  inlet  type  and  discharges  through  a  30-inch  conduit  through 
the  center  of  the  dam.  The  dam,  constructed  on  a  pervious  founda¬ 
tion,  has  a  central  impervious  core,  and  a  drainage  system  under 
the  downstream  portion  of  the  embankment.  The  dike  consists  of  a 
zoned  earth  embankment  of  the  same  cross  section  as  the  dam.  The 
dike  has  a  maximum  height  of  28  feet  and  a  length  of  270  feet. 

As  the  impoundment  is  used  for  flood  control,  it  remains  empty 
except  during  periods  of  heavy  runoff.  The  impoundment  has  a  max¬ 
imum  storage  capacity  of  730  Acre-Feet. 

Based  on  the  visual  inspection  and  a  review  of  all  available 
pertinent  data,  the  condition  of  the  dam  is  judged  to  be  fair. 
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'-The  impoundment  has  never  been  filled  so  the  behavior  of  the  struc¬ 
ture  under  full  hydrostatic  loading  conditions  is  unknown.  The 
future  integrity  of  the  dam  could  be  affected  by  a  lack  of  good 
grass  cover  on  the  spillway  and  embankment  slopes  and  riprap  slope 
protection  at  the  plunge  pool  for  the  outlet  of  the  principal  spill¬ 
way. 

Based  on  the  Corps  of  Engineers'  Recommended  Guidelines  for 
Safety  Inspection  of  Darns,  the  dam  is  classified  as  "Intermediate" 
in  size  with  a  "High"  hazard  potential.  A  Test  Flood  equal  to  the 
Probable  Maximum  Flood  (PMF)  was  used  to  evaluate  the  spillway 
capacity.  The  Test  Flood  inflow  of  3,100  cubic  feet  per  second  (cfs) 
as  contained  in  the  Soil  Conservation  Service  Design  Report  was 
routed  through  the  impoundment  and  produced  an  outflow  of  about 
1,400  cfs.  The  spillway  capacity  with  the  water  level  at  the  top 
of  the  dam  is  about  1,870  cfs,  134  percent  of  the  routed  Test 
Flood  outflow.  The  Test  Flood  would  leave  a  freeboard  of  0.6  feetv 

It  is  recommended  that  a  qualified,  registered  engineer  be 
retained  to  design  riprap  protection  for  the  plunge  pool  and  to 
inspect  the  dam  during  each  period  of  significant  flood  impound¬ 
ment.  In  addition,  the  grass  cover  should  be  restored  and  prop¬ 
erly  maintained  on  the  emergency  spillway  and  embankment  slopes. 

The  Soil  Conservation  Service's  Operations  and  Maintenance  Hand¬ 
book  should  be  provided  to  the  dam's  operator,  records  of  water 
levels  should  be  kept,  and  a  downstream  warning  system  should  be 
developed  and  put  into  effect. 


The  owner  should  implement  these  recommendations  as  described 
herein  and  in  greater  detail  in  Section  7  of  the  Report  within 
one  year  after  receipt  of  this  Phase  I  Inspection  Report,  with 
the  exception  of  establishing  a  good  grass  cover  on  the  emergency 
spillway,  which  should  be  initiated  immediately. 


Ronald  G.  Litffce,  P.E. 
Project  Engineer 


Roald  Haestad 
President 
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This  Phase  I  Inspection  Report  on  Norfolk  Brook  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members .  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESLAN,  MEMBER 
Geotechmlcal  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


Investigations .  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investi¬ 
gations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  conditions 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
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condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  estab¬ 
lished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff) ,  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  of  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 

PHASE  I  INSPECTION  REPORT 

NORFOLK  BROOK  DAM 

PROJECT  INFORMATION 
SECTION  1 


1.1  General 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New 
England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Roald  Haestad,  Inc.,  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Connecticut.  Authorization  and  notice  to  proceed  were 
issued  to  Roald  Haestad,  Inc.  under  a  letter  of  October  28,  1980, 
from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  Engineers.  Contract 
No.  DACW33-81-0005  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b.  Purpose  of  Inspection 

The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring  correction 
in  a  timely  manner  by  non-federal  interest. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 
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a. 


Location 


The  Norfolk  Brook  Dam  also  known  as  Blackberry  River  Water¬ 
shed  Floodwater  Retarding  Dam  No.  6,  is  located  on  the  Norfolk  Brook 
about  1.4  miles  upstream  of  the  confluence  with  the  Blackberry  River 
approximately  3,000  feet  east  of  Connecticut  Route  272  and  1,500 
feet  south  of  U.S.  Route  44,  in  the  Town  of  Norfolk,  Connecticut. 

The  dam  is  shown  on  the  Norfolk  U.S.G.S.  Quadrangle  map  having 
coordinates  of  latitude  N41°  59.1',  and  longitude  W73°  11.3'. 
b.  Description  of  Dam  and  Appurtenances 

The  Norfolk  Brook  Dam  is  a  flood  retarding  structure  which 
remains  empty  except  during  periods  of  heavy  runoff.  The  dam  con¬ 
sists  of  a  440  foot  long  compacted  earth  embankment  with  a  principal 

drop  inlet  type  spillway  located  near  the  center  of  the  dam.  At 

the  left  end  of  the  dam  an  80  foot  wide  emergency  spillway  has 
been  excavated  into  the  original  ground.  A  270  foot  long  earth 
dike  is  located  immediately  to  the  left  of  the  emergency  spillway. 

The  dam  is  constructed  on  a  pervious  foundation  and  has 
a  maximum  height  of  43  feet,  a  top  width  of  14  feet,  an  upstream 
slope  of  3  horizontal  to  1  vertical,  and  a  downstream  slope  of  2 
horizontal  to  1  vertical  for  the  upper  portion,  changing  to  3-1/2 

horizontal  to  1  vertical  15  feet  above  the  toe. 

The  embankment  is  comprised  of  two  zones,  a  central  im¬ 
pervious  zone  composed  of  silty  sands  with  silts,  and  upstream 
and  downstream  pervious  zones  composed  of  sands  and  gravels.  Plans 
indicate  a  filter  drain  was  constructed  under  the  downstream  embank¬ 
ment  from  the  downstream  edge  of  the  impervious  zone  to  the  toe. 


The  drain  extends  as  much  as  10  feet  below  the  foundation  of  the 
central  impervious  zone. 

The  dike  has  a  maximum  height  of  28  feet  and  the  same 
cross  section  as  the  dam,  except  that  the  downstream  slope  remains 
constant  at  2  horizontal  to  1  vertical. 

The  principal  spillway  consists  of  a  reinforced  concrete 
drop  inlet  structure  and  a  conduit  through  the  center  of  the  dam. 

The  drop  inlet  structure  has  7.5  foot  long  overflow  weirs  on  the 
left  and  right  sides  and  a  15- inch  slide  gate  for  discharging  nor¬ 
mal  stream  flow  on  the  upstream  side.  The  conduit  through  the  dam 
is  a  30-inch  prestressed  concrete  steel  cylinder  pipe  supported 
by  a  concrete  cradle  reportedly  constructed  on  4  feet  of  fill. 

The  emergency  spillway  is  80  feet  wide  with  side  slopes 
of  3  horizontal  to  1  vertical,  a  level  control  section  with  a  pro¬ 
file  length  of  85  feet  and  a  discharge  channel  slope  of  3  percent. 
The  crest  of  the  dam  is  33  feet  above  the  drop  inlet  spillway  crest 
and  4  feet  above  the  emergency  spillway  level. 

c.  Size  Classification  -  "Intermediate" 

According  to  the  Corps  of  Engineers'  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  a  dam  is  classified  as  "Intermediate" 
in  size  if  the  height  is  between  40  feet  and  100  feet  or  the  dam 
impounds  between  1,000  Acre-Feet  and  50,000  Acre-Feet.  The  Norfolk 
Brook  Dam  has  a  maximum  height  of  43  feet  and  a  maximum  storage 
capacity  is  730  Acre-Feet.  Therefore,  the  dam  is  classified  as 
"Intermediate"  in  size  based  on  height. 

d.  Hazard  Classification  -  "High" 

Based  on  the  Corps  of  Engineers '  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  hazard  classification  for  the 


dam  is  "High".  A  dam  failure  analysis  indicates  that  a  breach  of 
the  Norfolk  Brook  Dam  could  result  in  the  loss  of  more  than  a  few 


lives  and  economic  loss  due  to  downstream  flooding  of  homes,  high¬ 
ways  and  commercial  businesses. 

The  calculated  dam  breach  would  release  about  40,000  cfs 
into  the  Norfolk  Brook.  Approximately  3,000  feet  downstream  of 
the  dam  an  abandoned  railroad  embankment  would  obstruct  the  down¬ 
stream  discharge  and  cause  the  floodwaters  to  pond  upstream,  inun¬ 
dating  about  5  homes  up  to  a  depth  of  5  feet.  Downstream  of  the 
railroad  embankment  the  flood  waters  would  overtop  U.S.  Route  272 
by  17  feet.  Further  downstream  several  residential  homes  and  a 
few  commercial  structures  would  be  flooded  to  a  depth  of  2  to  10 
feet. 

The  maximum  project  discharge  capacity,  prior  to  dam  breach, 
would  overtop  Route  272  by  about  2-1/2  feet  but  would  not  flood 
any  homes. 

e.  Ownership 

The  State  of  Connecticut 

Department  of  Environmental  Protection 

Water  and  Related  Resources 

State  Office  Building 

Hartford,  Connecticut  06115 

Benjamin  Warner,  Director  of  Water  Resources 
(203)  566-7220 

f .  Operator 

Anthony  Cantele 
P.O.  Box  161 

Pleasant  Valley,  Connecticut  06063 
(203)  379-0771 

g.  Purpose  of  Dam 

The  dam  is  a  single  purpose  structure  designed  to  provide 
flood  protection  to  the  Blackberry  River  flood  plain. 


The  dam  was  designed  in  1961  by  the  Soil  Conservation 


Service,  U.S.  Department  of  Agriculture,  for  the  State  of  Connec¬ 
ticut.  The  dam  was  designed  to  contain  a  Hurricane  "Diane"  type 
storm  (1955)  without  emergency  spillway  flow.  The  dam  was  con¬ 
structed  in  1964  -  1966  by  Arthur  Hebert  Construction  Company  under 
the  supervision  of  the  Soil  Conservation  Service, 
i.  Normal  Operational  Procedures 

The  site  is  reportedly  visited  by  employees  of  the  State 
Department  of  Environmental  Protection  during  periods  of  heavy 
runoff.  The  DEP  Office  in  Hartford  would  be  contacted  if  any 
problems  were  noted.  No  measurements  have  been  taken  or  records 
kept  of  past  impoundment  depths.  The  impoundment  has  never  been 
substantially  filled. 


1.3  Pertinent  Data 


Drainage  Area 


The  drainage  area  consists  of  1.0  square  mile  of  essentially  undeveloped 
wooded  and  "mountainous"  terrain. 

b.  Discharge  at  Damsite 

Discharge  at  the  damsite  is  through  a  principal  spillway  composed  of  a 
single  stage  reinforced  concrete  riser  with  a  30-inch  diameter  conduit,  and  over 
a  grassed  emergency  spillway  located  between  the  main  dam  and  the  dike. 

1.  Outlet  Works  (conduits)  Size:  30-inch 


Invert  Elevation: 


1299.0 


Discharge  Capacity: 


127  cfs  @  El.  1337.0 


2.  Maximum  Known  Flood  at  Damsite:  Unknown 

3.  Ungated  Spillway  Capacity  * 

at  Top  of  Dam:  1865  cfs 

Elevation:  1337.0 

4.  Ungated  Spillway  Capacity  * 

at  Test  Flood  Elevation:  1400  cfs 

Elevation:  1336.4 

5.  Gated  Spillway  Capacity 

at  Normal  Pool  Elevation:  n/a 

Elevation: 

6.  Gated  Spillway  Capacity 

at  Test  Flood  Elevation:  n/a 

Elevation: 


7.  Total  Spillway  Capacity  * 
at  Test  Flood  Elevation: 
Elevation: 


1400  cfs 
1336.4 


8.  Total  Project  Discharge’ 
at  Top  of  Dam: 
Elevation: 


1865  cfs 
1337.0 


9.  Total  Project  Discharge* 
at  Test  Flood  Elevation: 
Elevation: 


♦Includes  Emergency  Spillway  flow 


1400 

1336.4 


c. 


d. 


e. 


f. 


Elevation  -  Feet  Above  Mean  Sea 

1.  Streambed  at  Toe  of  Dam: 

2.  Bottom  of  Cutoff: 

3.  Maximum  Tailwater: 

4.  Normal  Pool: 

5.  Full  Flood  Control  Pool: 

6.  Spillway  Crest: 

7.  Design  Surcharge  -  Original 

8.  Top  of  Dam: 

9.  Test  Flood  Surcharge: 
Reservoir  -  Length  in  Feet 

1.  Normal  Pool: 

2.  Flood  Control  Pool: 

3.  Spillway  Crest  Pool: * 

4.  Top  of  Dam: 

5.  Test  Flood  Pool: 

Storage  -  Acre-feet 

1.  Normal  Pool: 

2.  Flood  Control  Pool: 

3.  Spillway  Crest  Pool:* 

4.  Top  of  Dam: 

5.  Test  Flood  Pool: 

Reservoir  Surface  -  Acres 

1.  Normal  Pool: 

2.  Flood -Control  Pool: 

3.  Spillway  Crest:* 

4.  Test  Flood  Pool: 


Level  (NGVD) 

1294 

1288 

N/A 

1299.0 

1333.0 

1304.0  Principal  Spillway 
1333.0  Emergency  Spillway 
Design:  1334.6 

1337.0 

1336.4 

0  feet 
3,500  feet 
450  feet 
3,700  feet 
3,600  feet 

0  Acre-Feet 
513  Acre-Feet 

3.5  Acre-Feet 
730  Acre-Feet 
690  Acre-Feet 

0  Acres 

49.4  Acres 

1 . 6  Acres 

58. 5  Acres 


5.  Top  of  Dam 

♦Principal  Spillway  level 


59.6  Acres 


1. 

Type: 

Zoned  Compacted 

Earthf ill 

Zoned  Compacted 
Earthfill 

2. 

Length: 

440  feet 

270  feet 

3. 

Height: 

43  feet 

28  feet 

4. 

Top  Width: 

14  feet 

14  feet 

5. 

Side  Slopes: 

U.S.:  3  Hor .  to  1  Ver. 
D.S.:  2  Hor.  to  1  Ver. 

U . S . :  3  Hor .  to  1  Ver . 
D.S . :  2  Hor.  to  1  Ver. 

6. 

Zoning: 

Impervious  core, 
shells  of  sands 
and  gravels 

Impervious  core, 
shells  of  sands 
and  gravels 

7. 

Impervious  Core: 

Silty  sands  and  silts 
U.S.:  1.5  Hor.  to  1  Ver. 
D.S . :  1  Hor .  to  1  Ver . 

Silty  sands  and  silts 
U.S .  :  1.5  Hor .  to  1  Ver 
D.S . :  1  Hor .  to  1  Ver . 

8. 

Cutoff : 

N/A 

N/A 

9. 

Grout  Curtain: 

N/A 

N/A 

.0. 

Other: 

Filter  drains  under  the 
downstream  embankment 

Filter  drains  under  the 
downstream  embankment 

Diversion  and  Regulating  Tunnel  -  n/a 

i.  Spillway 
1.  Type: 


EMERGENCY 

SPILLWAY 

Grassed 


PRINCIPAL 

SPILLWAY 

Concrete  weir 


2.  Length  of  Weir:  80  feet 


15  feet 


Crest  Elevation 

with  Flashboards:  n/a 

without  Flashboards:  1333.0 


4.  Gates: 


N/A 


N/A 

1304.0 

N/A 


5.  Upstream  Channel:  n/a 


n/a 


6.  Downstream  Channel:  Grassed  3%  slope  Natural  stream 


Discharges  through 
30-inch  pipe  at 
toe  of  dam 

j .  Regulating  Outlets 

1.  Invert:  1299.0 


7.  General: 


85  foot  level 
control  section 


2.  Size:  15 -inch 

3.  Description:  Orifice  in  concrete  riser 


4.  Control  Mechanism:  15-inch  slide  gate 


5.  Other: 


At  time  of  inspection  slide  gate  was  fully 
opened . 
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ENGINEERING  DATA 


SECTION  2 


2.1  Design  Data 

Available  information  which  was  reviewed  included  the  design 
report,  As-Built  Plans,  specifications,  and  general  correspondence. 
The  dam  was  designed  and  constructed  under  the  supervision  of  the 
Soil  Conservation  Service,  U.S.  Department  of  Agriculture.  The  de¬ 
sign  report  was  incomplete  as  it  did  not  contain  emergency  spillway 
design  outflow  hydrographs.  The  design  report  did  contain  a  geologic 
report,  boring  logs,  a  soil  report  and  hydraulic/hydrologic  compu¬ 
tations. 

2. 2  Construction  Data 

As-Built  Plans  with  changes  from  the  original  design  noted  were 
available  and  reviewed.  Contract  records  including  change  orders, 
photographs  and  soil  test  results  are  reported  to  be  stored  at  the 
Federal  Archives  and  Record  Center,  but  were  not  available  for  re¬ 
view. 

2. 3  Operational  Data 

The  site  is  visited  during  periods  of  heavy  runoff,  but  no  depth 
readings  are  made  or  records  kept. 

2.4  Evaluation  of  Data 
a.  Availability 

Existing  data  are  available  at  the  Soil  Conservation  Ser¬ 
vice,  U.S.  Department  of  Agriculture,  Storrs,  Connecticut,  the  Fed¬ 
eral  Archives  and  Record  Center,  Waltham,  Massachusetts,  and  at  the 
Department  of  Environmental  Protection,  Hartford,  Connecticut. 


The  information  which  was  available,  along  with  the  visual 
inspection  and  the  hydraulic/hydrologic  calculations  made  for  this 
report,  were  not  adequate  to  assess  the  condition  of  the  dam.  As 
the  impoundment  has  never  been  filled  and  the  dam  has  never  been  ob¬ 
served  under  full  hydrostatic  load,  no  comments  on  the  performance 
of  the  dam  under  such  loading  can  be  made, 
c.  Validity 

The  field  inspection  indicated  that  the  dam  was  constructed 


substantially  as  shown  on  the  As-Built  Plans,  except  that  the  8  inches 
of  top  soil  to  be  placed  on  the  emergency  spillway  was  not  observed. 


VISUAL  INSPECTION 
SECTION  3 

3.1  Findings 

a .  General 

The  visual  inspections  of  the  dam  and  dike  were  conducted 
on  November  17,  1980  and  February  11,  1981.  At  the  times  of  in¬ 
spection  the  15-inch  sediment  gate  was  open.  On  November  17  the 
impoundment  was  completely  drained.  The  February  11  inspection 
was  made  during  a  heavy  rainstorm  and  the  impoundment  was  4.4  feet 
above  the  invert  of  the  principal  spillway.  The  general  condition 
of  the  dam  and  the  dike  at  the  times  of  inspection  was  fair. 

Both  the  dam  and  the  dike  consist  of  compacted  earth  em¬ 
bankments.  The  principal  spillway  is  a  drop  inlet  structure  lo¬ 
cated  near  the  center  of  the  dam  and  discharging  through  a  30- inch 
pipe  at  the  downstream  toe.  An  emergency  spillway  is  excavated 
into  natural  ground  between  the  dam  and  the  dike. 

b.  Dam 

The  slopes  of  the  dam  are  covered  with  a  mixture  of  weeds 
and  grass  with  briers  at  the  downstream  toe,  Photos  1,  2  and  3. 

The  slopes  appear  even  with  no  indication  of  movement  or  sloughing. 
The  downstream  toe  of  the  dam  and  the  foundation  drains  are  pro¬ 
tected  by  a  layer  of  riprap,  Photos  1  and  4.  The  foundation  drains 
under  the  downstream  embankment  discharge  through  two  12- inch  cor¬ 
rugated  metal  pipes  alongside  the  principal  spillway  outlet  pipe, 
Photo  5.  The  outlet  ends  of  the  pipes  were  under  water.  No  flow 
was  observed  coming  from  the  drains,  but  rust-colored  floccules 
were  present  near  the  pipes . 
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The  dike  is  overgrown  with  weeds  and  briers  with  some 
grass.  Photos  6  and  7.  No  indications  of  movement  or  sloughing 
were  observed.  There  is  riprap  protection  along  the  downstream 
toe  of  the  dike  similar  to  the  dam.  The  foundation  drains  under 
the  downstream  portion  of  the  dike  discharge  through  a  12-inch 
corrugated  metal  pipe  below  the  toe.  Photo  8.  There  was  no  flow 
at  the  times  of  inspection. 

d .  Appurtenant  Structures 

The  appurtenant  structures  consist  of  the  principal  spill¬ 
way  and  outlet  works,  and  the  emergency  spillway.  The  inlet  struc¬ 
ture  is  a  reinforced  concrete  drop  inlet  with  a  15-inch  slide  gate 
for  draining  the  sediment  pond,  Photos  9  and  10.  The  gate  appears 
to  be  operational.  The  slide  gate  is  protected  by  a  painted  steel 
trash  rack  which  is  beginning  to  rust.  The  drop  inlet  is  protected 
by  a  galvanized  steel  pipe  trash  rack.  The  concrete  was  in  good 
condition  with  no  cracking  or  spalling  noted. 

The  inlet  structure  discharges  through  a  30-inch  prestressed 
concrete  steel  cylinder  pipe  to  a  plunge  pool  at  the  downstream  toe 
of  the  dam.  Photo  5.  Only  the  downstream  end  of  the  outlet  pipe 
was  observed.  The  plunge  pool  was  not  riprapped  and  erosion  of 
the  sides  was  noted,  Photo  5. 

The  80  foot  emergency  spillway  section  is  excavated  into 


natural  ground  between  the  dam  and  the  dike.  Photos  11  and  12. 

The  surface  of  the  spillway  is  mostly  loose  sand  with  no  noticable 
topsoil.  Moss  is  the  predominant  surface  cover  on  both  the  spillway 


1 


and  the  side  slopes.  Photos  12  and  13.  Tire  ruts  were  also  noted 
in  the  spillway. 

e.  Reservoir  Area 

No  indications  of  instability  were  observed  along  the 
edges  of  the  reservoir  in  the  vicinity  of  the  dam. 

f .  Downstream  Channel 

The  channel  downstream  of  the  plunge  pool  enters  a  nat¬ 
ural  stream  with  overhanging  trees.  Photo  14.  Approximately  400 
feet  downstream  the  stream  crosses  under  the  access  road  to  the 
dam  and  enters  an  open  school  yard,  Photo  15.  Vehicle  access  to 
the  dam  would  be  blocked  during  high  flows.  The  access  road  is 
not  maintained  in  the  winter. 

3.2  Evaluation 

On  the  basis  of  the  visual  inspections,  the  dam  and  dike  are 
judged  to  be  in  fair  condition.  The  following  conditions  could 
affect  the  future  integrity  of  the  structures: 

1.  The  present  surface  cover  on  the  emergency  spillway  could 
lead  to  erosion  and  a  breach  of  the  dam. 

2.  Lack  of  riprap  protection  at  the  plunge  pool  could  cause 
erosion  of  the  toe  of  the  embankment. 

3.  Failure  to  maintain  the  slopes  of  the  dam  and  dike  by 
topsoiling,  seeding  and  fertilizing  to  obtain  a  good 
grass  cover  could  lead  to  erosion  of  the  embankment. 

4.  It  should  be  emphasized  that  the  impoundment  has  never 
been  substantially  filled.  Therefore,  no  observations 
have  been  made  as  to  seepage  through  the  dam  or  its  be¬ 
havior  under  full  hydrostatic  loading  conditions. 
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OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


SECTION  A 


4 . 1  Operational  Procedures 
a.  General 

The  Norfolk  Brook  Dam  and  Dike  form  a  single  purpose  flood 
control  impoundment  which  remains  empty  except  for  periods  of  heavy 
runoff.  Except  for  a  15-inch  slide  gate  to  discharge  normal  stream 
flows,  the  dam  has  no  operating  facilities.  Both  the  drop  inlet 
on  the  principal  spillway  and  the  emergency  spillway  operate  with¬ 
out  human  assistance.  The  dam  is  inspected  annually  by  represen¬ 
tatives  of  the  Connecticut  Department  of  Environmental  Protection 
and  engineers  from  the  Soil  Conservation  Service.  (See  Inspection 
Report,  Appendix  B,  page  B-56.) 

b*  Description  of  Any  Warning  System  in  Effect 

There  is  no  formal  warning  system  in  effect.  The  dam  is 
reportedly  monitored  by  DEP  personnel  during  periods  of  heavy  runoff. 
Any  problems  noted  would  be  reported  to  the  Department  of  Environ¬ 
mental  Protection. 

4 . 2  Maintenance  Procedures 

An  Operations  and  Maintenance  Agreement  was  made  between  the 
State  of  Connecticut  and  the  Soil  Conservation  Service  at  the  time 
of  construction.  An  Operations  and  Maintenance  Handbook  prepared 
by  the  Soil  Conservation  Service  and  the  Connecticut  Department 
of  Environmental  Protection  for  Connecticut  watersheds  is  avail¬ 
able  from  the  Soil  Conservation  Service.  The  Handbook  lists  oper¬ 
ating  procedures  and  maintenance  items  to  be  performed. 

DEP  personnel  report  that  the  embankments  are  not  mowed  be¬ 
cause  of  the  steep  slopes. 
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4 . 3  Evaluation 

Present  operations  and  maintenance  procedures  are  inadequate 
as  is  evident  by  the  poor  surface  cover  of  the  embankments  and 
the  emergency  spillway.  The  slopes  of  the  embankments  and  the 
emergency  spillway  should  be  properly  topsoiled,  seeded  and  main¬ 
tained.  Copies  of  the  Operations  and  Maintenance  Handbook  should 
be  provided  to  the  operators  for  their  implementation. 

The  annual  inspections  by  representatives  of  the  Soil  Conser' 
vation  Service  and  the  Department  of  Environmental  Protection 
should  continue  and  their  recommendations  should  be  carried  out. 

A  formal  warning  system  should  be  prepared  for  the  dam  and 


put  into  effect. 


evaluation  of  hvdraulic/hvdrologic  features 

SECTION  5 


5. 1  General 

The  outlet  works  at  the  Norfolk  Brook  Dam  consist  of  a  prin¬ 
cipal  spillway  of  the  drop  inlet  type  located  near  the  center  of 
the  main  dam  and  an  emergency  spillway  excavated  in  natural  ground 
between  the  main  dam  and  the  dike.  The  principal  spillway  consists 
of  a  single  stage  reinforced  concrete  riser  and  a  30-inch  diameter 
conduit  of  prestressed  concrete  steel  cylinder  pipe.  The  inlet 
riser  consists  of  a  2.5  foot  by  7.5  foot  box  with  a  15-inch  dia¬ 
meter  slide  gate  on  the  upstream  side  for  draining  the  sediment 
pool.  At  the  times  of  inspection  the  slide  gate  was  completely 
opened.  The  weir  and  slide  gate  are  both  protected  with  trash 
racks.  The  drop  inlet  connects  to  a  30-inch  outlet  conduit  which 
passes  through  the  dam  and  discharges  at  the  downstream  toe. 

The  emergency  spillway  is  a  broad  crested  earth  channel  with 
grassed  surface  excavated  in  natural  ground  between  the  main  dam 
and  dike.  The  channel  is  80  feet  wide  on  the  bottom  with  side 
slopes  of  3  horizontal  to  1  vertical.  The  emergency  spillway  dis¬ 
charges  to  the  same  stream  as  the  principal  spillway  about  500 
feet  below  the  toe  of  the  dike.  The  capacity  of  the  principal 
spillway  is  about  125  cfs  at  design  high  water  Elev.  1334.6.  The 
emergency  spillway  has  a  capacity  of  about  330  cfs  at  design  high 
water  and  1,740  cfs  at  the  top  of  the  dam  Elev.  1337.0.  Total 
project  discharge  capacity  at  the  top  of  the  dam  is  1,865  cfs. 

The  dam  has  a  watershed  of  1.0  square  mile  of  essentially 
undeveloped  wooded  terrain.  The  watershed  slopes  range  from  very 
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steep  to  moderately  steep.  There  is  one  small  pond  in  the  north¬ 
ern  portion  of  the  watershed.  Elevations  range  from  1600  feet 
at  the  northeastern  corner  to  1300  at  the  dam. 

5.2  Design  Data 

The  dam  was  designed  by  the  Soil  Conservation  Service  for  the 
State  of  Connecticut.  The  design  report,  specifications,  and  cor- 
respondance  were  available  and  reviewed. 

An  emergency  spillway  flood  routing  was  done  using  a  six-hour 
storm  producing  6.71  inches  of  runoff  (Hurricane  Diane,  1955). 

The  storm  was  routed  through  the  principal  spillway  to  determine 
the  lowest  possible  elevation  of  the  emergency  spillway  crest. 

(No  emergency  flow  for  the  Hurricane  Diane  storm. )  This  was  deter¬ 
mined  to  be  Elev.  1326.6.  The  emergency  spillway  was  raised  to 
Elev.  1333.0  to  avoid  excessive  excavation  of  unusable  material. 

The  design  high  water  elevation  was  set  using  the  State  of 
Connecticut  criteria  of  a  minimum  of  15  inches  of  rainfall  for  a 
6-hour  period  with  a  maximum  infiltration  of  1/4-inch  per  hour. 

The  storm  was  routed  through  the  impoundment  with  the  water  level 
initially  at  the  crest  of  the  riser.  The  design  high  water  ele¬ 
vation  was  calculated  to  be  1334.6.  A  Soil  Conservation  Service 
routing  was  also  made  to  check  the  top  of  dam  elevation.  The 
routing  used  18.8  inches  of  runoff  from  a  6  hour  storm  and  reached 
a  maximum  elevation  of  1336.4.  The  top  of  the  dam  was  to  be  set 
2  feet  above  the  design  high  water  elevation  or  at  the  SCS  flood 
elevation,  whichever  was  higher.  The  top  of  the  dam  was  set  at 
1337.0. 
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Inspection  of  the  site  showed  the  emergency  spillway  channel 
to  have  a  poor  grass  cover  with  moss  growing  and  many  bare  spots. 

The  emergency  spillway  discharge  capacity  calculations  were 
based  on  a  Manning  coefficient  of  0.04.  The  spillway  was  designed 
for  a  velocity  of  5.4  feet  per  second  (fps) ,  well  below  the  State 
of  Connecticut's  allowable  design  velocity  of  9.0  fps.  The  exist¬ 
ing  conditions  would  produce  a  lower  coefficient  and  greater  vel¬ 
ocities.  The  lack  of  vegetative  cover  may  lead  to  erosion. 

5. 3  Experience  Data 

The  dam  is  reportedly  visited  by  DEP  personnel  during  periods 
of  heavy  runoff  but  no  depth  measurements  are  taken  or  records  kept. 
The  maximum  impoundment  depth  to  date  is  unknown. 

5 . 4  Test  Flood  Analysis 

Based  on  the  dam  failure  analysis,  the  dam  is  classified  as 
"High"  hazard  potential.  The  size  of  the  dam  is  classified  as 
"Intermediate"  based  on  a  dam  height  of  43  feet.  According  to 
the  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  by  the 


Corps  of  Engineers,  the  Test  Flood  should  be  the  Probable  Maximum 
Flood  (PMF ) .  A  Test  Flood  analysis  was  made  using  the  Corps  of 
Engineers'  "Estimating  Effect  of  Surcharge  Storage  on  Maximum  Prob 
able  Discharges"  as  a  comparison  to  the  design  report  SCS  flood 
routing  which  is  essentially  the  same  as  the  PMF. 

Using  the  Corps  of  Engineers'  Guide  Curve  for  "mountainous” 
terrain,  and  assuming  the  initial  water  level  to  be  at  the  princi¬ 
pal  spillway  level,  the  Test  Flood  inflow  was  calculated  to  be 
2,600  cfs  and  the  routed  outflow  850  cfs.  The  project  discharge 


capacity  at  the  top  of  the  dam  was  calculated  to  be  1,865  cfs  or 


219  percent  of  the  Test  Flood  routed  outflow.  As  the  design  re¬ 
port  figures  are  more  precise  they  are  used  as  the  Test  Flood 
throughout  this  Report. 

The  design  report  SCS  flood  routing  uses  a  storm  with  a  6 
hour  rainfall  of  23.87  inches  and  18.8  inches  of  runoff.  The  storm 
produces  a  peak  inflow  of  3112  cfs  and  a  routed  outflow  of  1390  cfs 
at  Elev.  1336.4,  leaving  a  freeboard  of  0.6  feet  The  spillway 
capacity  is  equal  to  134  percent  of  the  routed  outflow. 

5.5  Dam  Failure  Analysis 

A  dam  failure  analysis  was  made  using  the  Corps  of  Engineers' 
"Rule  of  Thumb"  guidance.  Failure  was  assumed  when  the  water  level 
reached  the  Probable  Maximum  Flood  Elevation. 

The  spillway  discharge  prior  to  dam  breach  was  not  significant 
when  compared  to  the  dam  breach  flows,  and  was  not  taken  into  con¬ 
sideration  in  the  flood  routings. 

The  dam  breach  would  release  up  to  40,300  cfs  into  the  Norfolk 
Brook  below  the  dam.  The  flood  waters  would  proceed  downstream 
overtopping  an  abandoned  railroad  embankment  by  5  feet  and  Route 
272  by  17  feet.  See  Figure  4,  page  D-26.  The  backwater  from  the 
railroad  embankment  would  flood  about  5  homes  up  to  5  feet  deep. 

The  flood  waters  would  then  continue  downstream  overtopping  a  small 
dam  on  Spaulding  Brook  by  7  feet.  Two  hundred  feet  downstream  of 
the  small  dam  several  residential  homes  and  commercial  establishments 
would  be  flooded  from  2  feet  to  10  feet  deep.  The  flood  waters 
would  join  the  Blackberry  River  and  flow  with  an  average  depth  of 
8.0  feet.  Low  lying  homes  along  the  river  banks  would  be  flooded 
up  to  a  depth  of  2  feet.  Prior  to  dam  breach  the  maximum  project 
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discharge  of  1,390  cfs  at  the  Test  Flood  elevation  would  overtop 
Route  272  by  2-1/2  feet  and  would  overtop  the  small  dam  on  the 
Spaulding  Brook  by  1-1/2  feet.  The  Blackberry  River  would  be  able 
to  contain  the  spillway  flow  with  minor  overtopping  of  the  river 
banks. 

The  dam  is  classified  as  "High”  hazard  potential.  A  dam  fail¬ 
ure  could  result  in  the  loss  of  more  than  a  few  lives  and  extensive 
property  damage  should  the  dam  fail. 

Failure  of  the  dike  would  affect  the  same  watercourse  and,  as 
it  is  smaller  than  the  dam,  separate  flood  routing  was  not  per¬ 


formed  . 


evaluation  of  structural  stability 

SECTION  6 


6. 1  Visual  Observations 

The  visual  inspection  did  not  disclose  any  indications  of 
structural  instability. 

6. 2  Design  and  Construction  Data 

A  design  report,  As-Built  Plans  and  Specifications  were  avail¬ 
able  from  the  Soil  Conservation  Service,  U.S.  Department  of  Agri¬ 
culture,  Storrs,  Connecticut. 

The  design  report  includes  a  discussion  of  the  slope  stability 
computation  results  but  does  not  provide  the  actual  computations. 

The  design  report  states  the  Modified  Swedish  Circle  Method  of  anal¬ 
ysis  indicated  the  need  for  upstream  slopes  of  3  horizontal  to  1 
vertical  and  downstream  slopes  of  2-1/2  horizontal  to  1  vertical. 

The  Sliding  Wedge  Analysis  for  3:1  upstream  slopes  and  2:1  downstream 
slopes  gave  factors  of  safety  of  2.18  for  the  upstream  section  and 
2.48  for  the  downstream  section.  Another  stability  analysis  known 
as  the  Glover  -  Cornwell  Method  determined  the  stable  slopes  to  be 
3:1  upstream  and  2.5:1  downstream. 

The  design  selected  was  3:1  upstream  slope  with  a  10  foot 
wide  berm  at  Elev.  1304.0,  and  a  downstream  slope  of  2:1  from  the 
crest  to  Elev.  1310.0,  where  the  slope  flattens  to  3-1/2 :1.  See 
Appendix  B,  pages  B-46  through  B-48. 

The  dike  was  designed  and  constructed  without  a  berm  or  break 
in  the  slope.  The  analysis  appears  thorough  although  the  compu¬ 
tations  were  not  available. 


6.3  Post-Construction  Changes 
No  known  post -construct ion  changes  have  been  made. 

6.4  Seismic  Stability 
The  dam  is  located  in  Seismic  Zone  1  and  in  accordance  with 


the  recommended  Phase  I  inspection  guidelines  does  not  warrant 
seismic  stability  analysis. 


ASSESSMENT.  RECOMMENDATIONS,  &  REMEDIAL  MEASURES 

SECTION  7 


7. 1  Dam  Assessment 

a.  Condition 

On  the  basis  of  the  visual  inspection  and  a  review  of  the 
available  data,  the  dam  is  judged  to  be  in  fair  condition.  The 
future  integrity  of  the  dam  could  be  affected  by  the  poor  grass 
cover  on  the  emergency  spillway  and  embankment  slopes,  and  the 
lack  of  riprap  protection  at  the  plunge  pool. 

An  evaluation  of  the  hydraulic  and  hydrologic  features 
of  the  dam  determined  that  the  spillways  are  capable  of  passing 
132  percent  of  the  routed  Test  Flood  (PMF)  outflow.  The  dam  would 
have  a  freeboard  of  about  0.6  feet  with  the  water  level  at  the 
Test  Flood  elevation. 

b.  Adequacy  of  Information 

The  information  available  was  not  adequate  to  assess  the 
condition  of  the  dam.  As  the  impoundment  has  never  been  substan¬ 
tially  filled,  the  behavior  of  the  structure  under  full  hydrostatic 
loading  conditions  is  unknown. 

c .  Urgency 

The  recommendations  presented  in  Section  7.2  and  7.3 
should  be  carried  out  within  one  year  after  receipt  of  this  Report 
by  the  owner.  However,  the  establishment  of  a  good  grass  cover 
on  the  emergency  spillway  should  be  initiated  immediately  upon 
receipt  of  this  Report. 

7 . 2  Recommendations 

The  following  recommendations  should  be  carried  out  under 
the  direction  of  a  qualified,  registered  engineer: 


1.  Riprap  protection  for  the  plunge  pool  should  be  designed 
and  constructed. 

2.  As  the  behavior  of  the  dam  under  full  hydrostatic  loading 
conditions  is  unknown,  the  dam  should  be  inspected  by  a 
qualified,  registered  engineer  during  each  period  of  sig¬ 
nificant  flood  impoundment.  Especial  care  should  be  taken 
in  inspecting  the  dam  when  the  previous  maximum  impoundment 
depth  is  exceeded. 

7 . 3  Remedial  Measures 

1.  A  good  stand  of  grass  should  be  grown  on  the  emergency 
spillway  channel  and  its  side  slopes.  The  area  should 
be  topsoiled  as  required. 

2.  Brush  should  be  cleared  from  the  dam  and  dike  crest  and 
slopes  and  from  the  area  within  20  feet  of  the  toes  of 
the  dam  and  dike. 

3.  A  good  growth  of  grass  should  be  restored  and  maintained 
on  the  embankment  slopes  by  topsoiling,  fertilizing  and 
reseeding  as  required. 

4.  Flood  impoundment  depth  readings  should  be  taken  and  records 
kept. 

5.  The  program  of  annual  technical  inspections  by  qualified, 
registered  engineers  should  be  continued. 

6.  The  Soil  Conservation  Service  Operations  and  Maintenance 
Handbook  should  be  provided  to  the  operators  of  the  dam. 

7.  A  downstream  warning  system  should  be  developed  and  put 
into  effect  in  case  of  an  emergency  at  the  dam. 


APPENDIX  A 

VISUAL  CHECK  LIST  WITH  COMMENTS 


VISUAL  INSPECTION  CHECK  LIST 

PARTY  ORGANIZATION 


PROJECT  t  Norfolk  Brook  Dam _ 

11/17/80  1:30  pm  Cloudy  35° 

DATE:  2/11/81* _ TIMEt  2:00  pm  WEATHER:  Rain  60° _ 

1299.1  1295.3 

W.S.  ELEVATION:  1304.4 _ U.S.  1296.5 _ DN.S 

•by  DLS 

PARTY  DISCIPLINE 

1  .  Roald  Haestad,  P.E.  -  Roald  Haestad,  Inc. _  Civil/Geotechnical 

2.  Donald  L.  Smith,  P.E.  -  Roald  Haestad,  Inc.  Civil/Hydrologic 

3 .  Ronald  G.  Litke,  P.E.  -  Roald  Haestad,  Inc. _  Civil/Structural 

4  . _  _ 

5. _  _ 


6. 


INSPECTED 

PROJECT  FEATURE  BY  REMARKS 


1 .  Dam  Embankment _ RH  ,DLS  ,RGL _ Good ;  vegetation  fair 


2 .  Dike  Embankment 

RH ,DLS ,RGL 

Good;  vegetation  fair 

3.  Outlet 

Works 

Intake  Channel 
-  &  Structure 

RH ,DLS ,RGL 

Good 

4 .  Outlet 

Works 

-  Control  Tower 

RH ,DLS ,RGL 

Good 

Transition 

5 .  Outlet 

Works 

-  &  Conduit 

RH ,DLS ,RGL 

Good 

Outlet  Structure 

Some  erosion  at  plunge 

5  _  Outlet 

Works 

-  &  Channel 

RH , DLS , RGL 

pool ;  no  riprap 

Emer.  Spillway, 

Very  poor 

7 .  Outlet 

Works 

-  Appr.  &  Dis.Chan. 

RH ,DLS ,  RGL 

vegetative  cover 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  i  Norfolk  Brook  Dam _ 

PROJECT  FEATURE  »  Dam  Embankment 
DISCIPLINE t  Civil  Engineers _ 

AREA  ELEVATION 


DAM  EMBANKMENT 


CREST  ELEVATION 


CURRENT  POOL  ELEVATION 


2/11/81* 
_  DATE  t  11/17/80 

_  NAME  : _ RH 

_  NAME:  DLS  ,  RGL 

*by  DLS 

CONDITIONS 


1299.1  (11/17/80);  1304.4  (2/11/81) 


MAXIMUM  IMPOUNDMENT  TO  DATE 


Unknown 


SURFACE  CRACKS 


PAVEMENT  CONDITION 


None  observed 


No  pavement 


MOVEMENT  OR  SETTLEMENT  OF  CREST 


None  observed 


LATERAL  MOVEMENT 


None  observed 


VERTICAL  ALIGNMENT 


HORIZONTAL  ALIGNMENT 


CONDITION  AT  ABUTMENT 
AND  AT  CONCRETE  STRUCTURES 

INDICATIONS  OF  MOVEMENT  OF 
STRUCTURAL  ITEMS  ON  SLOPES 


None  observed 


TRESPASSING  ON  SLOPES 

VEGETATION  ON  SLOPES 

SLOUGHING  OR  EROSION  OF 
SLOPES  OR  ABUTMENTS 


None  observed 

Fair;  grass  and  weeds;  briers  at  down¬ 
stream  toe 


None  observed 


ROCK  SLOPE  PROTECTION  - 
RIPRAP  FAILURES 


Riprap  at  downstream  toe 


UNUSUAL  MOVEMENT  OR 
CRACKING  AT  OR  NEAR  TOES 


None  observed 


UNUSUAL  EMBANKMENT  OR 
DOWNSTREAM  SEEPAGE _ 

PIPING  OR  BOILS _ 

FOUNDATION  DRAINAGE  FEATURES 

TOE  DRAINS 


None  observed 


None  observed 


Foundation  drain  discharges  through  two 
12-inch  cmp  along  side  outlet  conduit. 

Filter  drain  behind  riprap 


INSTRUMENTATION  SYSTEM 


A- 2 


PERIODIC  INSPECTION  CHECK  LIST 


I 


PROJECT  i  Norfolk  Brook  Dam _ 

PROJECT  FEATURE  t  Dike  Embankment 
DISCIPLINE:  Civil  Engineer 


AREA  EVALUATED 


DIKE  EMBANKMENT 


CREST  ELEVATION 


CURRENT  POOL  ELEVATION 


MAXIMUM  IMPOUNDMENT  TO  DATE 


SURFACE  CRACKS 


PAVEMENT  CONDITION 


MOVEMENT  OR  SETTLEMENT  OF  CREST 


LATERAL  MOVEMENT 


VERTICAL  ALIGNMENT 


HORIZONTAL  ALIGNMENT 


CONDITIONS  AT  ABUTMENT  AND 
AT  CONCRETE  STRUCTURES 


INDICATIONS  OF  MOVEMENT  OF 
STRUCTURAL  ITEMS  ON  SLOPES 


TRESPASSING  ON  SLOPES 


VEGETATION  ON  SLOPES 


SLOUGHING  OR  EROSION  OF 
SLOPES  OR  ABUTMENTS 


ROCK  SLOPE  PROTECTION  - 
RIPRAP  FAILURE 


UNUSUAL  MOVEMENT  OR 
CRACKING  AT  OR  NEAR  TOES 


UNUSUAL  EMBANKMENT  OR 
DOWNSTREAM  SEEPAGE 


PIPING  OR  BOILS 


FOUNDATION  DRAINAGE  FEATURES 


TOE  DRAINS 


DATE:  H/17/80 


NAME 


NAME: 


DLS , RGL 


CONDITIONS 


None  observed 


None  observed 


None  observed 


None  observed 


None  observed 


Fair;  grass,  weeds  and  briers 


None  observed 


Riprap  on  downstream  toe 


None  observed 


None  observed 


None  observed 


12-inch  cmp  at  downstream  toe 


INSTRUMENTATION  SYSTEM 


None 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  i  Norfolk  Brook  Dam 

Intake  Channel 

PROJECT  FEATURE t  Outlet  Works  -  &  Intake  Structure 
DISCI  PL  I NE  t  Civil  Engineers _ _ _ 


DATE  t  11/17/80 


NAME  i 


NAME  «  DLS ,RGL 


AREA  EVALUATED 


CONDITIONS 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  i  NorfolK  BrooK  Dcim 


DATE  ,  H/17/80 


PROJECT  FEATURE  i  Outlet  Works  -  Control  Tower 


NAME  ». 


DISCIPLINFt  Civil  Engineers 


NAME  i  DLS  , RGL 


AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER 


CONDITIONS 


CONCRETE  AND  STRUCTURAL  t 


GENERAL  CONDITION 


CONDITION  OF  JOINTS 


SPALLING 


None  observed 


VISIBLE  REINFORCING 


RUSTING  OR  STAINING  OF  CONCRETE  I  None  observed 


ANY  SEEPAGE  OR  EFFLORESCENCE 


None  observed 


JOINT  ALIGNMENT 


UNUSUAL  SEEPAGE  OR  LEAKS 
IN  GATE  CHAMBER 


CRACKS 


None  observed 


None  observed 


RUSTING  OR  CORROSION  OF  STEEL 


MECHANICAL  AND  ELECTRI CAL i 


AIR  VENTS 


FLOAT  WELLS 


CRANE  HOIST 


ELEVATOR 


HYDRAULIC  SYSTEM 


SERVICE  GATES 


EMERGENCY  GATES 


LIGHTNING  PROTECTION  SYSTEM 


EMERGENCY  POWER  SYSTEM 


WIRING  AND  LIGHTING  SYSTEM 
IN  GATE  CHAMBER 


15-inch  slide  gate;  good  condition 


PERIODIC  INSPECTION  CHECK  LIST 


PPn.iFrT.  Norfolk  Brook  Dam _ __  DATEt  11/17/80 

Transition 

PROJECT  ffatijpf,  Outlet  Works  -  &  Conduit _  NAME: _ RH 

nisrrpi  IMF,  Civil  Engineers _  NAME:  DLS ,RGL 


AREA  EVALUATED _ . _ CONDITIONS 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

30-inch  prestressed  concrete  steel 
cylinder  pipe;  good  condition 

GENERAL  CONDITION  OF  CONCRETE 

RUST  OR  STAINING  ON  CONCRETE 

None  observed 

SPALLING 

None  observed 

EROSION  OR  CAVITATION 

None  observed 

CRACKING 

None  observed 

ALIGNMENT  OF  MONOLITHS 

N/A 

ALIGNMENT  OF  JOINTS 

None  observed 

NUMBERING  OF  MONOLITHS 

N/A 

A -6 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  i  Norfolk  Brook  Dam _ 

Outlet  Structure 

PROJECT  FEATURE  i  Outlet  Works  -  &  Outlet  Channel 


2/11/81* 
DATE,  11/17/80 

NAME, _ 


DISCIPLINE,  Civil  Engineers 

NAME  s  DLS  i RGL 

AREA  EVALUATED 

*by  DLS 

CONDITIONS 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

GENERAL  CONDITION  OF  CONCRETE 

Concrete  pipe;  good  condition 

RUST  OR  STAINING 

None  observed 

SPALLING 

None  observed 

EROSION  OR  CAVITATION 

None  observed 

VISIBLE  REINFORCING 

None  observed 

ANY  SEEPAGE  OR  EFFLORESCENCE 

None  observed 

CONDITION  AT  JOINTS 

None  observed 

DRAIN  HOLES 

None  observed 

CHANNEL 

Plunge  pool  to  natural  stream 

LOOSE  ROCK  OR  TREES 

OVERHANGING  CHANNEL 

Some  overhanging  trees 

» 


CONDITION  OF  DISCHARGE  CHANNEL 


Sides  of  plunge  pool  eroding 


PERIODIC  INSPECTION  CHECK  LIST 


PRn.iFrT.  Norfolk  Brook  Dam  DATE*  11/17/80 

Emer.  Spillway,  Appr. 

PRn.iFrT  FFATUREi  0utlet  Works  -  &  Discharge  Channel  NAMEi  1,11 

DisriPt  INE!  Civil  Engineers  NAME:  DLS'  RGL 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  AND  DISCHARGE  CHANNELS 

A.  APPROACH  CHANNEL: 

GENERAL  CONDITION 

Good 

LOOSE  ROCK  OVERHANGING  CHANNEL 

None  observed 

TREES  OVERHANGING  CHANNEL 

None  observed 

FLOOR  OF  APPROACH  CHANNEL 

Grassed 

B.  EMERGENCY  SPILLWAY: 

GENERAL  CONDITION 

Poor 

SURFACE 

Surface  mostly  bare,  loose  sand  or  moss 
little  grass 

SIDE  SLOPES 

Poor  grass  cover;  many  bare  spots 

OTHER 

C.  DISCHARGE  CHANNEL: 

1 

GENERAL  CONDITION 

Fair;  discharges  to  stream  downstream 
of  toe 

LOOSE  ROCK  OVERHANGING  CHANNEL 

None  observed 

TREES  OVERHANGING  CHANNEL 

None  observed 

FLOOR  OF  CHANNEL 

Grassed; 

poor  grass  cover;  many  bare  spots 

OTHER  OBSTRUCTIONS 

None  observed 

A  -  8 


APPENDIX  B 

ENGINEERING  DATA 


LIST  OF  REFERENCES 


B 


r 


I 


Reference  Nos.  1  through  4  are  available  at  the  State  of  Con¬ 
necticut  Department  of  Environmental  Protection,  Water  and  Related 
Resources  Section,  State  Office  Building,  Hartford,  Connecticut. 
Reference  Nos.  5  through  9  are  available  from  the  Soil  Conservation 
Service  of  the  U.S.  Department  of  Agriculture,  Mansfield  Professional 
Park,  Route  44-A,  Storrs,  Connecticut.  Reference  No.  10  is  located 
at  the  Federal  Archives  and  Record  Storage  Center,  Waltham,  Massa¬ 
chusetts  . 


1.  Correspondence  file  on  the  Blackberry  River  Watershed 
Project,  Floodwater  Retarding  Dam  No.  6,  Norfolk,  Con¬ 
necticut  . 

2.  Letter  to  William  S.  Wise,  Director  of  State  Water  Re¬ 
sources  Commission,  from  John  Mozzochi,  reviewing  design 
criteria  for  Norfolk  Brook  Site  No.  6,  July  18,  1961. 

3.  Construction  Specifications,  Blackberry  River  Watershed 
Protection  Project,  Detention  Reservoir  -  Site  No.  6, 
Approved  October  2,  1961. 

4.  Operations  and  Maintenance  Inspection  Report,  State  of 
Connecticut  Department  of  Environmental  Protection, 
August  13,  1979. 

5.  Design  Report,  Blackberry  River  Watershed  Site  No.  6, 
Norfolk,  Connecticut. 

6.  Plans  for  Blackberry  River  Watershed  Project,  Floodwater 
Retarding  Site  No.  6,  Norfolk,  Connecticut,  October  1962 
(Full  Size) . 

7.  "As-Built"  Plans  for  Blackberry  River  Watershed  Project, 
Floodwater  Retarding  Site  No.  6,  Norfolk,  Connecticut, 
1968  (Half  Size) . 

8.  Construction  progress  photographs. 

9.  Connecticut  Watershed  Operations  and  Maintenance  Hand¬ 
book,  Soil  Conservation  Service,  September  1971. 

10.  Soil  Test  Results,  Change  Orders  and  miscellaneous  con¬ 
struction  records. 
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reply  to:  Glastonbury 


William  S.  Wise-Director 
State  Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Connecticut 


Re:  Our  File  57-73-25-6 
Blackberry  Watershed 
Detention  Reservoirs 
Site  No.  6  -  Norfolk  Brook 


i  i 


I  E 


Dear  Mr.  Wise: 

In  accordance  with  your  authorization  dated  August  28,  1958  and  as  requested 
in  your  letter  of  July  13,  1961,  we  have  reviewed  the  design  of  the  referenced  project 
submitted  for  approval  by  the  State  Department  of  Agriculture. 


Design  criteria  established  in  letter  dated  April  30 , 

1959  from  Mr.  Charles 

J.  Pelletier,  Hydraulic  Engineer,  are  tabulated  herewith  for  comparison  with  actual 

design  data. 

Design  Data 

Criteria 

Drainage  Area 

1.0  sq.  mi. 

Design  Storm 

15"  in  6  hrs. 

15"  in  6  hrs. 

Total  Precipitation  Loss 

1.5" 

1.5" 

Net  Run-off 

13.5" 

13.5" 

Design  Peak 

2250  cfs 

Per  Sq.  Mile 

2250  cfs 

Drawdown  Time  from  Principal  Spillway 
Design  Storm  Highwater 

1. 4  days 

0-5  days 

Drawdown  Time  from  Crest  of 

Emergency  Spillway 

2. 5  days 

0-5  days 

Total  Discharge 

425  cfs 

Earth  Spillway  Discharge 

305  cfs 

Earth  Spillway  Width 

80'  (bottom) 

Dc  at  Control  Section 

.84 

Vc  at  Control  Section 

4.  4  fps 

9  fpx 

Maximum  Velocity  in  Exit  Channel 

5.  1  fps 

9  fps 

Freeboard 

2.4’ 

2. O'  min. 

B-7 
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All  of  the  design  data  computations  have  been  checked  and  we  find  them 
to  be  substantially  correct.  As  shown  in  the  above  listing  the  design  meets  the 
criteria  established  in  all  instances. 


It  is  recommended  that  a  Construction  Permit  for  the  construction  of  this 
dam  be  issued. 

Very  truly  yours , 


WWFrhk 


^hn  J.  Mozfeochi  fen i 
Civil  Engineers 


k^sociates 
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DESIGN  REPORT 


BLACKBERRY  RIVER  WATERSHED  PROJECT 
FLOODWATER  RETARDING  DAM  NO.  6 
LITCHFIELD  COUNTY,  CONNECTICUT 

The  site  of  this  proposed  floodvater  retarding  dan  Is  located 
approximately  0.9  miles  southeast  of  Norfolk,  Connecticut.  3his  dAm  is 
located  on  Norfolk  Brook  which  is  a  tributary  of  Wood  Creek.  The  geographic 
location  may  be  found  on  the  Norfolk  quadrangle  published  by  the  U.  S. 
Geological  Survey.  Sheet  4  is  a  transparent  overlay  which  will  assist 
In  locating  the  site. 

This  dam  will  provide  temporary  floodvater  storage  which  will  be 
released  through  controlled  outlets.  It  will  be  constructed  of  compacted 
earth  fill  with  a  drainage  system  In  the  downstream  toe. 

The  principal  spillway  consists  of  a  JO- Inch  reinforced  concrete 
water  pipe  and  a  2.5'  *  7«5'  reinforced  concrete  riser. 

The  emergency  spillway  will  be  earth  with  a  vegetative  cover.  It  is 
set  6.4  feet  above  the  elevation  obtained  by  routing  the  equivalent  of 
6.71  Inches  of  runoff  from  a  six  hour  storm.  (Hurricane  Diane  1955 ) . 

This  storm  was  routed  through  the  principal  spillway  to  determine 
the  lowest  possible  elevation  of  crest  of  the  emergency  spillway.  This  was 
determined  to  be  elevation  1J26.6,  the  crest  was  raised  to  elevation  1JJJ.0 
in  order  to  avoid  excessive  excavation  of  unusable  material.  The  emptying 
time  from  elevation  1J26.6  to  the  crest  of  the  riser  Is  l.j8  days. 

The  dam  was  classified  as  a  class  (c)  structure  in  accordance  with 
the  criteria  as  established  in  Washington  Engineering  Memorandum  SCS-27. 

There  is  no  permanent  water  storage.  A  minimum  height  riser  was  used 
with  a  12-inch  diameter  orifice  at  the  base  to  discharge  normal  flows. 

Trash  racks  and  an  anti -vortex  device  have  been  provided. 

The  design  high  water  elevation  was  set  at  1JJ4.6  by  using  the  State 
of  Connecticut  criteria  of  a  minimum  of  1J  Inches  of  rainfall  for  a  6-hour 
period,  with  a  maximum  of  l/4”  per  hour  infiltration  routed  from  the  crest 
of  the  riser.  Hie  duration  of  flow  and  maximum  velocity  through  the 
emergency  spillway  is  2J.7  hours  and  J.4  feet  per  second^  respectively, 
for  this  storm. 

The  flood  routing  procedure  used  determined  the  maximum  stages  shown 
in  the  following  table: 


U.  S  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

ENGINEERING  A  WATERSHED  PLANNING  UNIT 
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DESIGN  REPORT 


Factors 

Which 

Determine 

Stage 

Surface 

Area 

Acres 

Runoff 

in 

Inches 

Peak 

Outflow 

CFS 

Peak 

Inflow 

CFS 

Elev.  of 
Maximum 
Stage 
Feet 

Storage 
Ac. -Ft. 

Element  of 
Structure 
Determined 
by  Maximum 
Stage 

50  year 
sediment 

- 

- 

- 

- 

1299.0 

Negligible  Orifice 

Hurricane 

Diane 

3.51 

120 

760 

1326. 61 

257 

Check  crest 
of  emergency 
spillway 

State  of 

Connecticut 

criteria 

15"  for 

6  hours 

13.5 

425 

2250 

133^-6 

595 

Design  high 
water 

2-l/2x6 
hour  point 
rainfall 
moisture 
condition  II 

18.8 

1390 

3120 

1336.42 

700 

Check  top 
of  dam 

1Crest  of  emergency  spillway  was  set  at  elevation  1333.0. 

^op  of  dam  was  set  at  elevation  1337-0. 

The  information  from  the  Soil  Mechanics  Laboratory  report  and  the 
geology  report  was  used  in  the  design.  Copies  of  both  are  attached. 

The  references  used  in  designing  were: 

1.  Hydrology,  Section  4-A  \ 

2.  Hydraulics,  Section  5  N. 

3.  Structural  Design,  Section  6  \ 

The  listed  publications  can  be  obtained  from  Mr.  N.  Paul  Tedrow,  State 
Conservationist,  U.  S.  Department  of  Agriculture,  Soil  Conservation  Service 
Storrs,  Connecticut. 
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Concurred: 


Gerald  E.  Oman 

Design  Engineer  T.  R.  Wire 

Acting  State  Conservation  Engineer 


/ 

Vincent  McKeever 
Hydrologist 


y 

Robert  F.  Fonner 
Geologist 
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GEOLOGY  REPORT 


BLACKBERRY  RIVER  wAlE^SiED 

NORFOLK  BROOK,  SIE  UO.  6 

NORFOLK,  CONNECTICUT 

REPORT  HO.  CN-L08-G 

Concurred: 

Prepared  by: 

yanm 


Ifci^it  of  fill:  39.0  feet;  Length  of  linbankment :  44O  fee 

Volume  of  fill:  38,500  cu.  yds. 

Location  of  emergency  spillway:  Left  Bank 

Steerage  Allocation 

Depth  at  dam  Surface  area  Volune 
(feet)  (acres)  (ac.  ft.) 


Sediment  1 
Floodwater: 


3.2i 

513 


pPirflMG  MO. 

Crf'  4#  8  <r 
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E.  our^acc  Geology  and  Physiography 

Site  ho.  6,  Blackberry  Giver  Watershed,  is  in  the 
Berkshire  and  kousa  tonic  physio  raphic  province.  Hie  left 
and  right  abutments  have  slopes  of  20, C  and  17a>  respectively 
set  in  a  region  of  moderate  to  steep  relief.  Hie  width  of 
the  floodplain  at  the  centerline  of  the  dam  is  approximately 
'  '0  feet. 

Hie  glacial  deposition  at  the  site  consists  primarily 
of  clean  stratified  and  nonstratified  sar*Js  and  gravels. 

Hie  underlying  bedrock  which  is  poorly  exposed  in  the 
dike  area  because  of  soil  cover  is  tlie  Berkshire  Gneiss 
complex  of  the  highlands  aiid  is  re. ‘.orally  regarded  as  Pro- 
Cambrian  in  age.  Ihe  be  drool:  ranges  from  a  coarse  grained 
quartz  biotite  gneiss  to  a  very  fine  “rained  biotitic  gneiss 
with  seme  small  schist  and  quartzite  veins.  The  principal 
minerals  arc  biotite,  Ikiscovite,  feldspar,  quarts  and  same 
magnetite.  Hie  apparent  strike  and  dip  of  the  bedrock  exposed 
in  the  area  of  tlie  dike  is  :IJ  30c  VJ  with  a  dip  of  11°  to  the  !!E. 
Tills  however  is  apnlicable  only  at  the  point  of  measurement-  and 
docs  not  have  any  regional  an  lication  because  of  the  warping 
and  bending  of  the  bedrock,  Ar.  i 1 1 -defined  joint  system  was 
detected  generally  parallelin  *  the  axis  of  the  centerline  of  the 
dike  or  U  5C°  E. 

Uo  sediment  or  erosion  uroblen  is  anticipated  in  the  sub¬ 
watershed  be  kind  t'.ie  structure  s'  nee  ground  cover  is  woodland. 

The  streanbanks  are  slightly  erodir:~  and  the  stream  channel 
somewhat  aggrading. 

II  Subsurface  Geology 
A.  Centerline  of  Dam 

Two  holes  w  re  drilled  in  valley  bottom  along  the  center¬ 
line  of  the  dam  to  investigate  and  evaluate  foundation  conditions 
below  tlie  fill  area.  Hie  materials  encountered  below  a  two  or 
three  foot  organic  mantle  are  primarily  sands  with  various  ;xad- 
ations  of  silts  and  gravels,  '.he  sands  and  gravels  for  the  most 
part  have  a  medium  dense  in  place  relative  density  as  indicated 
by  the  blow  count  per  foot  on  a  split  spoon  sampler.  In  hole  £ 
however,  the  materials  were  loose  up  to  a  depth  of  10  feet. 
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No  la;  volume -weight  materials  were  penetrated  in  any  of 
the  borings  made  along  the  centerlines  of  either  the  dam  or  dike. 

Three  samples  were  taken  by  use  of  a  tractor-mounted  bac'.choe 
to  obtain  samples  on  each  of  the  two  abutments  and  in  the  valley 
bottom.  The  samples  wore  collected  for  development  of  possible 
filter  design  criteria. 

Ihe  abutments  during  the  course  of  drilling  were  not  capable 
of  retaining  any  of  the  water  used  in  washing  during  drilling  pro¬ 
cedure.  The  water  was  lost  through  the  underlying  loose  permeable  ! 
sands  and  gravels. 

Centerline  of  Outlet  Structure 

t 

Five  holes,  6-301  through  6-305,  were  drilled  along  the 
approximate  axis  of  the  principal  spillway.  The  maximum  depth  of 
penetration  was  hole  6-303  which  went  h2  feet.  This  hole  location  . 
also  coincided  with  the  centerline  of  the  dam.  All  of  the  holes  I 
alonr'  the  centerline  of  the  conduit  penetrated  gradations  of  sands  j 
to  gravels  and  vice  versa  having  an  estimated  dense  in  place  rel-  ■ 
ative  density  as  indicated  by  the  blow  count.  In  hole  6-302,  • 

artesian  conditions  from  10  to  12  feet  were  found  in  which  the  ! 

water  crested  over  the  casing  by  approximately  l/L  inch.  The 
acquifer  could  not  be  correlated  with  any  other  hole  either  by 
other  water-bearing  zones  or  similar  strata. 

No  low  volume-weight  materials  were  encountered  during 
drillin':.  The  holes,  as  did  the  other  foundation  holes,  pointed 
out  the  lack  of  uniformity  of  the  foundation  materials  and  the 
inability  to  correlate  strata  cr  acquifers. 

Emergency  Spillway 

Hie  emergency  spillway  is  located  on  the  left  side  of  the 
valley  between  the  dan  and  the  dike.  Seven  holes  were  drilled 
in  the  proposed  location  of  the  spillway  area.  Ihe  holes  av¬ 
eraged  9  feet  below  the  anticipated  grade  line  of  the  spillway 
section.  The  materials  consist  primarily  of  well  and  poorly 
graded  sands  with  some  gravels  as  a  minor  fraction.  Fines  are 
virtually  absent  in  any  of  trie  sands  in  the  spillway  areat  No 
bedrock  was  encountered  in  any  of  the  drill  holes. 

The  materials  encountered  have  tentatively  been  identified 
as  SP's  and  SV.T,s  with  gravels. 
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D.  r/orrow  Areas 


3;irty-tuo  borrow  pits  were  due  at  the  cite  to  evaluate 
the  suitafcili+-  of  the  material  for  use  as  borrow.  /-  number 
of  samples  were  collected  for  possible  laboratory  analysis. 
Sand-sieve  analyses  were  also  performed  on  many  of  the  samples 
collected  prior  to  selection  for  shipment  to  the  laboratory. 

Samples  6-102  throuyh  6-133  arc  oil  disturbed  and  represent 
three  borrow  areas.  Drill  hole,  6-101  was  drilled  outside  of 
the  emergency  spillway  limits  to  evaluate  tlie  area  as  a  possible 
source  for  filter  material. 

borrow  area  "A"  from  the  emergency  spillway  excavation  is 
represented  by  pits  6-102,  6-103 >  and  6-lblj. 

Borrow  area  "B"  is  located  upstream  from  the  dan  cn  the 
riyht  (cast)  side  of  Norfolk  Brook.  Cross  sections  and 

I-I '  dcpic+  the  materials  encountered.  They  have  tentatively' 
been  identified  as  GP's  and  Si's. 

Borrow  area  "C"  is  located  upstream  from  the  dam  on  the 
left  (west)  side  of  Norfolk  Brock.  Cross  section  E-B '  depicts 
the  materials  encountered  in  this  borrow  area.  The  materials 
have  tentatively  been  identified  as  GP'c,  Sr's,  and  SF-GB's. 

The  fcllowinc  summarizes  the  sables  taker,  and  their  ten¬ 
tative  classification  by  field  identification  and/or  sand-  ravel 
sieve  analysis: 


Sample  Dumber  Depth  (Feet)  Field  Clas: 


Sand-' ravel  Sieve 


6-3A-1 

6-6-1 


2.6-L.O 
2. 0-6.0 
2. 0-7.0 


si; 

Slv 

SF 


G? 

SP 

sF-sn 
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Saimle  l/uraber 


6-102-1 

6-103-1 

6-10)  i-l 
6-105-1 
6-106-1 
6-107-1 
6-108-1 
6-109-1 
6-110-1 
6-111-1 
6-112-1 
6-113-1 
6-III4-I 
6-115-1 
6-116-1 
6-117-1. 
6-11 8-1 
6-119-1 
6-120-1 
6-122-1 
6-125-1 
6-130-1 

6-132-1 

6-133-1 


Depth  (Feet) 


Field  Class. 


Sand- travel  Sieve 


2. 5-6.0 
1. 0-6.0 
2. 0-6.0 
2. 0-6.0 
2.0-6. 0 
li. 0-7.0 

2. 2-6.5 


3.0— 6.0 
1.5-6.0 


3. 5-6.5 


2. 0-5.0 


1.5-7.0 

I.0-6.0 


I  H  t  •i’  Ot  *  (j.  Il  .1  I  »*f 
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E.  iielicf  Jell  and  Foundation  Drain  Explorations 

Ho  specific  exploration  uns  undertaken  to  evaluate 
foundation  conditions  for  the  above  purposes.  Ihe  holes 
alonj  t}jo  centerline  of  the  dm  and  principal  spillway  are 
considered  adequate  for  the  evaluated  foundation  conditions 
in  a  narrow  valley  such  as  this.  Discussion  of  these  con¬ 
ditions  is  covered  in  section  A  and  D  of  this  report. 
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Disturbed- undisturbed- rock  core  ♦  Percent  sample  ter.cvery  SheeS^tf  t jfjL  Sheets 

1  copy  to  E  and  WP  Unit,  1  copy  Soil  Mechanics  Laboratory  with  samples 

Other  copies  as  directed  by  State  Conservationist.  S~& 


)F  TEST  HOLES  u  s.  deriumment  or  A(;Ri<.iiuimE 

SOU  CONSERVATION  SERVICE 


Disturbed  undisturbed  tuck  core.  '  Percent  sample  recovery.  SheeU^^TotJ^.  Sheets 

1  copy  to  E  end  WP  Ur.'t.  1  copy  Soil  Mechanics  Laboratory  with  samoles 
Other  cnpies  as  directed  hy  State  Conservationist. 


S.  DEPARTMENT  or  AGRICULTURE 
ilL  CONSERVATION  SERVICE 


Pisturbed  undisturbed  tocfc  cor*  '  Percent  sample  reccvery.  ^heet il3&  Sheets 

1  copy  to  E  an<J  WP  Unit  1  copy  Soil  Mechanics  l  aboratory  win  samples 

Other  copies  as  directed  bv  State  Conservationist.  ^yr«.  ^ 
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form  8C8-354,  foil  Mechanic*  Laboratory  Data,  1  Sheet, 
form  BCB-355,  trlnlal  Shaar  faat  Data,  8  sheet#. 
form  BCD- 352,  Oonpneticn  4  haattation  Resistance  Report,  h  a 
font  KX-3S3,  Oradatioa  of  lama  Area  Materlala,  5  abaata. 
form  KB-333,  Drain  Material  Bpself icatloas,  1  abaat. 
fra  fCf-357,  f— ary  •  Slope  Stability  Aaalyaia,  1  abaat. 
Fora  SC8-372,  Reeoaneaded  II aa  of  bemtfd  Material,  1  abaet. 
Figure  1,  Seepage  Aaalyaia,  1  abaat. 

Investigational  Plana  and  Prof  ilea. 

DXBCU33I0P 


1,  I960 


Smith 

Tlni’**ll 

Bull 

Shi.l* 

Clars 

M^Keevar 

Karban 

Hrtfnner 

“•'Hunt 

Grots 

<--C^an 

trail 

.-jrSfaier 

/ley 

Cain 

Calvin 


A.  FOUmmCW: 

1.  cinaalf  lent  ion;  Ibis  alia  la  ia  aa  area  of  glacial  dapoalte  which  conaiat 
of  stratified  ani?  non- atratl  Pled  sands  and  grave  la. 

Gradations  of  the  samples  aabaltted  froe  the  foundation,  at  deptha  below  2'  to 
4 '  of  aurfaoe  organic  material,  are  poorly  graded  eanda,  SFj  poorly  graded 
gravels,  CP;  and  aaada  containing  aorne  allt  fraction,  BK. 

*.  water  table  va*  encountered  at  variable  deptha  acroaa  the  flood  plain.  At 
Station  2+25  betweer  the  elevatiooa  of  12'  /  et. d  127*,  a  hydrostatic  bead  waa 
encountered  which  flushed  a  and  into  the  evaed  hole.  At  a  distance  of  Cj'  up¬ 
stream  from  Centerline  Station  2-tSo,  hydro* tatlc  pressure  was  encountered  at 
elevation  1236  which  caused  arvealan  flow  from  the  top  of  the  casing. 

2.  Penalties:  Standard  penetration  (blow  count)  teats  were  taken  throughout 
the  foundation.  Blow  count  ranged  from  6  blows  per  foot  for  most  surface 
material  to  7?  blows  per  foot  for  no  at  substrata.  These  blow  counts  indicate 
dry  densities  of  103  to  1^0  p.e.f.  for  8M  sate  rial.  On  the  basis  of  the  blow 
eount  data,  foundation  densities  should  average  110  to  115  p.e.f.  (dry  weight). 

3.  Permeability:  ferneebllity  rates  as  Hasted  frea  blow  count  and  effective 
slice  of  foundation  materials  are  shown  on  Form  8C8*3$4. 
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perse  ability  rates  of  foundation  ■atari  ala  react  from  00  ft. /day  far 
6P  notarial  represented  by  Beeplt  61*321  (6-5-1)  with  average  blue  count  of  8 
per  foot  la  the  strata  from  6*  to  1$'  belov  the  eerfeee  to  1*  of  2*  per  day 
far  AM  or  BP  materials  with  bios  eounta  of  50  to  JO  underlying  the  principal 
apillvay  location. 

4.  Consolidation:  fbs  eanselldatlcn  potential  of  the  foundation  gbonld  be  lov 
end  practically  all  consolidation  should  be  ecnplete  at  the  end  of  the  con¬ 
struction  period.  Based  cm  bloe  count  sad  eetlneted  densities  »1n"|  the  pro¬ 
posed  principal  splllvsy  locstlot ,  sjbotal  consolidation  potential  of  0.V  mmr 
be  saqpected  gn dcr  the  stria ■  section,  thin  Is  based  on  eorrslatioca  with 
■ate rlsls  previously  tested  bate  at  the  Boll  Mechanics  Laboratory. 

3.  Shear  gtreajgth:  Os  tbs  basis  of  densities  estimated  froa  blow  count  data, 
foundation  strength  should  be  adequate  for  the  proposed  structure.  Low  blow 
count  materials  sheen  between  depths  of  6*  and  15'  Is  1  hole  5  should  consoli¬ 
date  sufficiently  during  construction  to  prowlde  adequate  strength. 

b.  a<Bii«xprr  m ktesclalb. 

1-  Classification  end  Compacted  (tensities:  Four  ■  aspics  of  proposed  borrow 
-nt-  lsls  were  eufcnlited  for  testing.  These  nata  rials  classed  aa  SP  froa  the 
emeigency  spillway,  Borrow  Area  A;  £M  froa  part  of  Borrow  Area  B  and  QW  from 
other  parts  f  fcorrrw  Area  3;  a  -.J  SM  frees  Borrow  Ares  C. 

S-Tlew  and  ••wU  ft  s  of  geologic  logs  and  field  slere  analyses  indicate  the 
:*;AslMlltle«  r  *  tub-dividing  presently  indicated  borrow  areas  and  adding  new 
toi row  ares* 

l>s»iVle  t.m  »  e»i  and  vjIsvjmv  density  re !  *»  lonatipa  are  .*.sted  as  fcllrws: 


Mu*.  ;ad. 


cw 

C  **•«!- 

Der. .  on 

Opt. 

Are** 

;■  -u-* 

7*»*t  doles 

S  ■'pieo 

♦n. 

hyO 

1 

-  *  A  -w 

'  ge::cy  Spill 

61*325 

(6-102-1) 

1U 

11.  • 

B- 1 

SX 

l?'  126,  If  7 

61*327 

(6-125-1) 

>  '  »> 

1* 

B-2 

CP  i.  0* 

123,  lju,  i;n  132 

61*320 

(6-I30-I) 

Ho- 5 

*•3 

C-l 

8M  A  ML 

100,  llC,  1UJ, 

133,  134 

6-100 

6-1 18 

6-133 

dstibfcte * . 

103 -u~ 

12- 16 

C  2 

BP  A  BN 

1J06,  107,  120,  122, 
124 

61*326 

(6-120-1) 

110 

13 

«  (see) 

ama 

113,  114,  115,  U6 

6-116 

estimated; 

100-105 

12-10 
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Troetar  densities 


la  the 


All  ewallafcls  gradation  date  for  samples  tram  eeeh  borrow  area  acre  grouped 
and  platted  for  ladlrldual  borrow  area*  oa  attached  Torse  SO- 353. 

Corrected  dry  deaeltiee  for  variable  percent  sgts  of  eaterlel  larger  thee  the 
#1  lint  were  computed  and  are  shown  on  the  Compaction  and  Tenetratloe  assistance 
Beports,  Tom  BCS-j^S. 

The  following  are  snlae  eon  pa  ted  dry  densities  as  represented  by  samples 
received!  l 


■pis  lo. 

deeelfleatlaa 

Borrow 

Area 

i>fk 

Max.  Dry 
Density 

Optimum 

Moisture 

61*325 

ftp 

A 

35 

125 

8.0* 

61*326 

8M 

C-2 

*5 

U.9.0 

9-5* 

61*327 

n 

B-l 

k 

102.0 

15-0* 

61*320 

0* 

B-2 

60 

139-0 

4.0* 

Dry  densities  aed  optimum  Moistures  shown  on  the  attached  font  8CS~J$h  are  for 

Materials  passing  the  fk  tint. 


g.  Shear  Strength:  Triaxiol  sheet  testa  were  per  famed  00  Sample*  ho.  61*327 
b®I  6-1*325.  These  materials  were  tested  at  sear  95*  of  sailme  Standard  Proctor 
dry  density. 

Sample  6UT32T  (SNj  was  tasted  with  1.4’  diene  ter  specimen  01.  sinus  ft  material. 
Sample  6l VJSB  (OH)  wa a  tested  using  material  passing  1'  In  dltevex  and  *  ' 
disaster,  specimen. 

The  grading  characteristics  of  the  *  shear  specimen  are  suo*'.  ■•,•1  Fora  35*. 

?‘<u  will  note  that  the  »  cf  fines  in  the  naturJ.  saaple  vhs  *tuiued  1:.  the 
rogroded  sample. 

11  tests  were  performed  on  saturated  specimen. 

vou  will  note  that  design  values  selected  frcu  t.^ese  tests  <.■ vuaei v.»tive, 
t>iW327  with  P  •  35*  *“»d  c  »  0  and  6lW3»3  with  *  »  41*  and  c  =  w-  The  total 
ervelope  for  Mohr 1  s  circles  on  test*  for  61*320  would  give  values  of  /  »  45* 
and  c  •  2  p.a.l. 


3.  Perns  *M  111 
PP  -  6l*325, 


Due  to  the  shortage  of 
per** shill ty  tests.  T 


Compacted  permeability  tests  were  run  oa  three  borrow  saaple*: 

61*327,  and  OW  -  61*326. 

|B  of  samples,  materials  from  shear  tests  had  to  be  roused  for  > 
I.  These  tests  were  therefore  quite  delayed. 
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Samples  32$  and  326  were  regreM  to  lejnieat  the  MM  percentage  «f  Ami  as 
the  original  saeplaa,  with  oil  materials  passing  the  3/k"  or  X"  screen. 


Desalts  for  Tsrloui  gradations  aai  ItultlM  ara  shown  ou  Pom  35%.  Too  will 
note  that  the  8M  firm  So rrow  B-l  and  the  OH  f*cm  Borov  »-2  compacted  to  jy% 
of  sttlieus  dry  densities  adjusted  for  the  %  errors  la*  sstsrlsl  la  the  sample 
submitted  gars  almost  ldsntlsal  paras ability  rotas  of  3  ft. /day. 


Tbs  BP  from  tbs  emergency  spillway  (61X32$)  was  originally  noayactad  to  9$0 
of  uaxinuE  density  adjusted  for  350  ororalse  astarlal  with  madman  Biss  parti  els 
of  3/<t’.  This  test  produced  rotas  lower  thsa  tha  CRT  sod  BN  (1.12  ft. /day). 

I  These  tests  were  repeated  using  aatsrlsi  passing  1"  s  ara  an,  regraded  la  accord, 
once  with  the  original  sample  and  ocwp acted  to  abent  9U%  of  aaalaws  adjusted 
standard  density.  These  latter  teats  grave  rates  of  %.$  to  10  ft./dey  depending 
upon  density. 


j’ereesl  iLlty  testa  were  not  r 
ates  rltout  Ilka  SN  -  61x327. 


61x326.  Ibis  astarlal  shoald  giro 


Accor i"ig  to  our  testa,  all  of  tha  borrow  staples  Mhdttcd  *111  hero  shout  tha 
sane  p-rae  ability  rates  whan  compacted  to  9^  of  anrlaa  standard  density  adr 
1  gated  for  the  percentage  of  oraralxad  material  preseat. 


ML  witerlvlv  In  proposed  Borrow  Areas  C-l  and  0  should  be  conaidsrshly  leas 


:*;rv;ous. 


M.rjPi  STAB  HITT : 


i_.  Modified  Swedish  Circle:  An  analysis  of  the  embankment  at  Centerline  Station 
was  aade  Vf  the  nodi  fled  Swedish  circle  aethod.  This  analysis  was  mads 
<t  -o:«ed  eub  uJcvent  of  SK  la  the  center  section  and  OX  In  tint  shells.  lb* 

,  1  -rrtw.c  lire  njsvaed  to  be  controlled  by  a  drain  at  the  downs  tieso  toe  of 
•  -nter  aer  •  •«  <1.  On  the  btsls  of  our  per  eablllty  tests,  such  a  drain  will 
-  .  1  rrc 


ie-lgi.  a..wu  and  dun  dimensions  used  fo:  the  stability  analysis  are  shown  on 
r-  3'  '■  *:  *s  *ns’.  -als  indicates  the  nee'  for  3:1  upstremv  slope  and  2  l/2:l 

siop.'s  ior  adequate  safety  of  a  la.tage  class  *c  '  structure. 

i.i..  cf  a  I -.pc  analysis  is  not  exactly  applicable  to  non- 

ve  .  Itls.  other  aetuoln  of  analysis  were  used  as  s  check  on  the 
-■■-'.h..  . .  Ti.c  .'-volts  of  tnn&i  analyses  are  discussed  as  follows: 


_Anal|jsls:  Dimensions  and  design  data  for  this  analysis  were 
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•*  6ntar  core  mtlne  •  1  SF-MT  Hop—  I4I4  y*  ■  109  p.e.f •, 

7m  -  1X9  p-e-f.,  f  -  31%  «  -  0. 

b.  Outside  sheila  -  SMI.  Plop—  -  3:1  upetr— ■,  Ctl  towiti—< 

Ta  •  151»  7*  •  139#  f  •  41*,  «  •  ®» 

«.  liar— tic  11—  fha  — rgenry  — 111— y  to  point  on  do— at—  alopa 
at  elevation  UU4. 

d.  Sudd—  dr— do—  fb—  a— idaanad  la  «pet—  a— tlon  an  Bagla  of 
eanp— tad  par— ability  taata. 

— analysis  pro  dan  ad  safety  ftetara  of  2*l6  for  spat—  a— tlon  and  2.46  for 
the  doanat—  aaetlon. 

3.  Qlcrrer-Comsall  Matted  (ABCS  Froc .  Bor.  1941  nod  U.S.B.B.  treatise  on  On—  - 
Chapter  B,  Iserth  0— a)i  ftaa  following  data  for  ataapaat  stable  alop—  at 
saturated  aohaalonln—  — tarlala  ara  taken  frost  tte  D.B.X.l.  publication.  These 
rain—  conaidar  esepngf >  praaaara a  developed  during  aaddaa  dr— do—  and/or  steady 
seepage  conditions  for  hcaog— oui  fills. 


Saturated  Density 
li./ft.* 

Coefficient  of  friction 

.60  1  .90  !  .80 

Steepaat  stable  alopa 

120 

3.6il 

3*3:1 

3.0:1 

127.5 

3.5:1 

3. 1<1 

2.8:1 

135 

3.4*1 

3.0:1 

2.6a 

142.5 

3.2;  1 

2.8*1 

2.5:1 

Our  refoanen datlona  for  daaiga  of  this  d—  will  include  selective  place— nt  of 
■atari ala  vltk  M,  BP  and  ML  la  ttaa  eenter  section  and  OF-OB  in  the  outside 
— etiona.  The  heterogeneity  of  the  natural  borrow  materials  will  result,  how¬ 
ever,  in  considerable  variance  in  field  density  and  shear  strength  of  materials 
—  finally  pieced  la  the  fill. 

Variations  in  the  fine  borrow  will  probably  give  saturated  densities  of  120  to 
1J5  p.e.f.  with  tea  /  values  of  .6$  to  .75-  Variations  in  the  gravelly  borrow 
will  probably  result  la  saturated  densities  of  127- 5  to  142.$  p.e.f.  with  tan 
£  values  of  .7  to  .6$. 

With  placanent  reco— ndatlona  for  —  such  flue  aaterlal  as  possible  in  tbs 
ups  treat  section  and  as  such  coarse  aaterlal  as  possible  in  the  downstrs— 
section,  the  following  deductions  can  be  eade  fro*  the  above  slope  design  data; 
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5;  2T>  I 

•MUt  slope  •  3:1 

Bnaotwi  Motion:  Avg.  r«nt«  •  IfcO  f 

A«|.  tan  ^  •  .60 
stable  slop*  -  a.5tl 

ft*  abort*  slope  dtalfi  nlnu  correspond  «iU  ttow  eoapeted  Cron  the  Swedish 
circle  nethod  and  eleo  capw  with  these  Cron  the  ■no«»g  ends*  nethod. 

d.  SSSSL 

Iggradntt  analyses  to  detention  uplift  pressure  et  the  toe  of  the  dee  were 
Mde  br  nethode  eraewetsd  bjr  leanett  (toll  Msehaeles  Conference,  Lincoln,  lehr., 

■or.  lV-17,  1940).  AamvUone  far  the  analysis  ere  dees  on  Il«.  l  etteehed. 

It  le  felt  the*  ell  aasaeptlona  except  depth  of  aquifer  (D)  ere  on  the  eoaserra.  L 
tite  side. 


Ton  will  note  that  too  pressure  ye  fleet  lines  cere  computed,  one  for  no  founds, 
ties  relief  drain  esd  am  dth  m  trench  dtedn  extending  10'  into  the  foundation. 

pressure  gradients  were  confuted  on  the  tesla  of  $3'  of  total  *jrrAx  33'  et*  '* 
f  oil  reservoir  aad  85*  of  existing  artesian  pressure. 

Its  Mount  of  fill  required  to  balance  the  etwee  e  hydrostatic  pressure  at  the 
(rood  eerfeue  near  the  toe  of  the  das  was  cwgated  unlag  fill  notarial  with 
■Diet  weight  of  135  P«e.f.  This  fill  notarial  should  be  perriou*  and  augr  be 
eo arse  gruel  and/or  boulders. 


Alternate  1 

It  la  felt  that  the  design  using  8:1  dowastreea  slope  with  4  to  1  toe  fill 
taking  off  et  about  aid  height  ccf  the  dee,  which  is  well  above  the  outcrop  ele¬ 
vation  of  e  fhll  jhgeetle  line,  oonhined  with  a  trench  drain  $'  vide  by  10*  deep 
et  the  toe  of  the  eestiperrloas  fill  connected  to  e  rock  toe  bp  anaaan  of  a  4 ' 
thick  blanket  of  clean  sand  and  gravel  drain  naterlal  In  the  nost  practical. 

Alternate  8 

The  conpatatlona  show  that  a  toe  fill  00  4.3:1  slopes  taking  off  et  Bid  height 
of  the  dsn  should  balance  out  the  uplift  pressure .  It  is  felt,  however.  If  such 
design  Is  need,  that  the  blanket  drain  should  extend  upstreue  to  n  point  where 
the  rs.lo  c/b  -  .3.  At  this  point,  the  proposed  height  of  fill  has  sufficient 
weight  to  balance  uplift. 
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filter 

2. 


Arsis  wtarial  rill  1 

should  be  outlet  ted  into  rock 


■A  stability  abort  the  bora  or  toe  fill  shaold  be 
accoapilahed  by  naans  of  a  rock  toe  jlseed  an  s  gravel  blanket  1.5  to  2*  tblek. 
Ibe  rock  toe  should  be  k  *  thick  at  eleretln  1317  and  crude  out  st  eleratios  1JJ). 

X.  CQBCLP3ICPB  AMP  SSSSSBSSSSSi1 

1»,  »lte_  yregaretloul  All  esterlal  described  a*  flEMOlt  1TKH  flood 

plain  section  of  tS  das  ahould.be  geuorad.  These  Materials  should  be  spread 
on  the  abuteents  upo trees  ft ran  the  dee. 

tbeckuent. 

should  be  disturbed  s a  little  ss 


The  abateents  should  be  shaped  to  slopes  of  2:1  prior  to  piacenent  of 

from  the 


Topsoil 

possible. 


cover  ups tree 


g.  Cutoff  1  A  positive  eat off  Is  not  feasible,  fcnoval  of  the  suck  should  pro¬ 
vide  adequate  keyvay  across  tbs  valley  section.  A  shallow  3’  to  keyway 
should  be  placed  is  the  abutaents  to  insure  bond  between  eabanknent  and  founds^ 
tin. 

3.  Principal  gglUusar;  Artesian  flow  wee  encountered  in  T.E.  302,  along  the 
proposed  centerline  of  the  principal  spillway. 

Artesian  conditions  were  also  found  in  T.l.  3.  Zt  would  appear  that  an  old 
channel  say  exist  in  the  area  between  boles  302  end  3. 


It  la  suggested  that  the  principal  spillway  location  be  rotated  about  6*  to  tU» 
left  around  hole  3^4,  as  shown  on  far*  33a,  Sheet  1  of  3.  This  will  require  > 
sane  additional  excavation  around  the  inlet  but  i.-jouid  eliminate  tne  potential  / 
piping  hazards  froo  tbs  artesian  pressures. 

The  conduit  trench  should  fee  overexeavated  at  least  the  dlaiseter  cf  the  conduit'/ 
and  backfilled  with  coaipac  ted  material  to  prrvidi*  -  iore  uni  for."  berfdlnr.  under,'  / 
the  conduit.  ' 


2ypkfi  11  .-material  under  rod  around  t!<t  c-’-rx- n  .,nould 
bviilabia  -  probably  Ml  frtx»  Borrow  A rr*s  C  1  or  D. 


t ni  .jo st  r 1  .'is *  1  r 


A  cautxsr  of  U.>’  should  le  adequate  for  consolidation  under  tr.e  cocriult . 


B-49 


8.  J.  adtfc  —  1 2/1/60 

8ajr  g.  Daeknr 

Bakjt  Cooaeetlcttt  VM 


,  site  80.  i 


V.  Settloanti 


t*  for  mitel  wt 


im  oiTftll  of 


* 
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4-- 


9  —  I.  J.  kaith  —  1 2fXf€o  \ 

Bay  I.  Packer 

8uhJ;  Cc—etieat  IM  —  kvfslk  Brook,  Bit*  Bo.  6 


'■  (a)  The  atratlfloatloa  la  the  foakUoa,  (b)  — kaoan  relationships 
•  between  horlsontal  and  vertical  pmitiilty  iatn  of  fcaairtlan,  and 
(e)  tk  possibility  that  ana*  of  the  Mr*  pervlam  foundation  strata 
are  blocked  donate trv  from  the  proponed  structure.  All  of  thaaa 
features  definitely  Influence  the  effectiveness  of  a  blanket  drain. 

The  trench  drain  will  at  leant  relieve  the  uplift  pressures  in  the 
upper  foundation  strata,  thereby  nerving  any  critical  uplift  area  dovn- 
strean  tree  the  das. 

b.  Blanket,  and  filter  Material. 

Specifications  for  drain  neterial  are  shown  on  Fora  55k.  The  gradstloc 
spec if lest  lone  are  based  upon  foundation  samples  &1V321  (hole  5).  322 
(holes  302,  303,  > 0$)  and  borrow  staple  >28.  Criteria  used  are  12  to 
to  z  Di 5  of  fine  baee  end  12  to  5®  *  D50  of  tire  bane.  Tou  will  note 
that  the  Minima*  Dj«  of  the  drain  Material  does  not  quite  neat  the 
peroe ability  criteria  of  Dj^  •  5  n  coarsest  bane  but  should  be 
adequate. 

VI th  the  isccw  tided  specif lcatiaoa,  each  of  the  presently  available 
Material  will  paaa  If  It  is  screened  through  a  Bo.  10  screen  with  the 
floes  discarded.  The  GV  from  Borrow  B»2  and  the  OP  fren  foundation  hole 
3  would  both  fall  within  the  Unite  If  the  fraction  passing  a  Ho.  ID 
screen  wee  moved. 

Standard  road  gravel  Bo.  89  would  also  be  acceptable  but  this  grauatio c 
la  on  the  fine  aide  with  100£  passing  l/f"  screen.  ■  ' 

c.  Bock  toe:  Material  in  the  rock  toe  or  here  should  be  graded  such  that 
'15 i>  are  seallar  than  6  laches  but  not  saaller  than  3A  i*  diameter 

(D15  -  3A  J  to  6.kw). 

4.  Drainage  above  elevation  1317:  A  rock  toe  drain  placed  01*  1.3  U>  2*  cf^V 
drain  blanket  Material  should  take  care  af  seepage  through  the  abutments 
above  the  toe  fill  or  hem.  The  rock  toe  should  be  V  thick  it  eleva¬ 
tion  1317  and  grade  to  nothing  at  elevation  1333* 

8.  Special  Considerations: 

a.  Mast  of  areas  C*1  and  C-2  are  be low  hi oh  water  elevation.  If  these 
borrow  areas  are  used,  the  organic  top  soil  should  be  stockpiled  end 
spread  beck  over  the  borrow  plws.  The  aides  of  the  borrow  pita  should 
be  sloped  to  st  least  3:1  to  facilitate  re-surfacing. 

b.  Since  seepage  analysis  of  this  project  can  only  be  approximate  due  to 
aaterl&l  variations  and  lack  of  natural  pc  ms  ability  information,  it  is 
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Krj  S.  Decker 
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sugges  ted  that  jjtg 
jgTjM.  to  evaluate 
oflS  rtwirfDlr. 


tg  Installed 


the  donatraaijM  of 
Inns  during  ki«h  itafii 


9.  Secondary  Blkei  It  la  rtca— «ai»J  that  the  secondary  dike  be  eoMtnrti 
like  the  Main  fill  -  that  la,  with  selective  tl«cint  of  BN  &  XL  materials 
In  the  center  sect  Ion  end  OP-CN  materials  la  the  ovtalia  sections. 


Special  drains  should  not  be  necessary  except  la  the  right  abuteeat  where  a  ? 
rock  toe  on  a  gravel  blanket  as  suggested  for  the  main  daa  shore  alrrstloe  v 
1317  should  be  adequate. 


A  post  tire  cutoff  to  rock  should  be  constructed 
left  abotaeatl '  ~  "  “ 


the  bottom 


up  the 


ID.  The  geologic  investigation  at  this  site  vms  rmrj  good 
be  complimented. 


should 
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fl.  M.  Kautz,  dead,  E«WP  Uult,  Upper  Darby,  Pa. • 

1.  Paul  Tedrov,  State  Conservationist,  Starrs,  Conn. 
W.  K.  Brown,  Geola*jlst,  Storrs,  Conn. 

S.  J.  auth  (1  copy) 
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PROJECT:  Norfolk  -  Norfolk  Brook  Site  6 _ OATE:  Audust  13.  19 Zi 


IHSPCCTIJ'I  PAP.TY:  A.  Cross,  Soil  Conservation  Service;  and  A.  Roberts, 
V.  Galgowski,  Department  of  Environmental  Protection 


iTEii 

;  date 

CQiriETCn 

i 

I.  Eni’ankmonts 

_ i _ 

A.  Wore  tat  Ton 

I 

1  1 

•  .  Rio  rap 

s  i 

C.  Drains 

»  s 

1 - 

II.  Principal  S"illraj*  1 

! - 

1 

.  s 

_ _ _ _ — 1 - - 

77  Hates 

1  s 

__ _ _ _ 1 - 

C.  Sti llinn  l  asin 

s 

_ _ 1 - - 

J.  Conduit 

!  s 

— 1 - 

- : - 1 

III.  E:  :eroencv  Spi  1 1’  'ay  !  1 

rm _ i _ 

A.  Vegetation 

.  s 

i  ... 

>.  Destructions 

— 1  ■■  ■  —  1 

•  i 

IV.  Outlet  Channels 

t 

_ i - 

Slope  protection!  <;  !  \ 

»i.  nri.ris 

1  s  ! 

i 

i _ 

V.  Reservoir  Area 

i 

A.  Del  r  is 

s 

a.  Stop  lo<-s 

:  n/a 

i 

VI.  'iscellaneot'S  1 

i 

i 

i 

i 

A.  Access  road 

t  s 

77-  fences 

*,m _ 

Remarks:  The  vetch  cover  on  the  embankment  appears  to  be 

dying.  Soil  Conservation  Service  staff  will  be 
asked  to  evaluate  the  cause  and  .suggest  remedy. 


im. 

Inspected  by:  Victor  F.  Galgowski _  Title  Sunt,  of  Dam  Maintenance 


*  S  «  Satisfactory 
U  m  Unsatisfactory 
!IA  ■  Hot  applicable 
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PHOTO  LOCATION  Pi  AN 
NORFOLK  BROOK  DAN" 
NORFOLK.  CONNECTICUT 


PHOTO  NO, 


DOWNSTREAM  SLOPE  OF  DAM.  NOTE 
RIPRAP  AT  TOE  OF  SLOPES. 


PHOTO  NO.  2 

UPSTREAM  SLOPE  OF  DAM  LOOKING 
AT  THE  RIGHT  ABUTMENT 


U  S  ARMY  ENGINEER  01V  NEW  ENGLAND 
CONNS  Of  ENSINEENS 
WALTHAM,  MASSACHUSETTS 


ROALD  HAESTAD.  INC. 

C0NSULTIN8  ENSINEENS 
WATENSUNT,  CONNECTICUT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON -FED.  DAMS 


NORFOLK  BROOK  DAM 


NORFOLK  BROOK 


NORFOLK,  CONNECTICUT 
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iii. 


PHOTO  NO, 


PRINCIPAL  SPILLWAY  OUTLET  CONDUIT  AND  PLUNGE 
POOL.  NOTE  EROSION  ON  BANK  AND  TWO  12-INCH 
CMP  TOE  DRAINS  ALONG  SIDE  THE  OUTLET. 


PHOTO  NO.  6 

DOWNSTREAM  SLOPE  OF  DIKE.  NOTE 
RIPRAP  AT  TOE  AND  DRAIN  OUTLET  PIPE. 


U  S  ARMY  ENGINEER  DIV  NEW  ENGLAND 
COWS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


ROALD  HAESTAD,  INC. 

CONSULTINS  ENGINEERS 
WATERBURV,  CONNECTICUT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


NORFOLK  BROOK  DAM 


NORFOLK  BROOK 


NORFOLK,  CONNECTICUT 


CT  00485 
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PHOTO  NO.  7 


UPSTREAM  SLOPE  OF  DIKE 
LOOKING  TOWARD  THE  LEFT  ABUTMENT. 


PHOTO  NO.  8 

12-INCH  FOUNDATION  DRAIN  OUTLET  AT  TOE  OF  DIKE. 


U.S ARMY  ENGINEER  01V  NEW  ENGLAND 

CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


ROALD  HAESTAD,  INC. 
CONSULTING  ENGINEERS 
WATERSURY,  CONNECTICUT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON -FED.  DAMS 


NORFOLK  BROOK  DAM 


NORFOLK  BROOK 


NORFOLK,  CONNECTICUT 
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PHOTO  NO.  10 

PRINCIPAL 

1  5-INCH 

SPILLWAY  INTAKE  STRUCTURE  WITH 
SLUICE  GATE  AND  TRASH  RACK. 

U  S  army  ENGINEER  OIV  NEW  ENGLAND 

CORPS  OF  EN9INEERS 
WALTHAM,  MASSACHUSETTS 


ROALD  HAESTAD,  INC. 

C0NSULTIN9  ENQINEERS 
WATER  BURT,  CONNECTICUT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FEO.  OAMS 


NORFOLK  BROOK  DAM 


NORFOLK  BROOK 


NORFOLK,  CONNECTICUT 
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COm  OF  ENSINEERS 
WALTHAM,  MASSACHUSETTS 


ROALD  HAESTAD,  INC. 


WATEASUAY,  CONNECTICUT 
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INSPECTION  OF 
NON-FEO.  DAMS 


NORFOLK  BRCOK  DAM 
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PHOTO  NO.  15 

DISCHARGE  CHANNEL  FOR  PRINCIPAL  SPILLWAYj 
FLOW  ENTERS  FROM  RIGHT  SIDE  OF  PHOTO.  ROAD  AT  RIGHT  OF 
PHOTO  PROVIDES  VEHICLE  ACCESS  TO  THE  DAM. 

ROAD  WOULD  BE  OVERTOPPED  DURING  HIGH  FLOWS. 


U  S  ARMY  ENGINEER  DIV  NEW  ENGLAND 
COIVS  OF  ENSINEENS 
WALTHAM,  MASSACHUSETTS 

ROALD  HAE8TAD.INC. 
CONSULTINS  ENSINEENS 
WATENBUNT,  CONNECTICUT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FEO.  DAMS 


NORFOLK  BROOK  DAM 
NORFOLK  BROOK 
NORFOLK,  CONNECTICUT 

_ CT  004  8  5  _ 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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BY  .S/9Z-  BATE  ///6/^/  ROALD  HAESTAD ,  I NC .  SHEET  NO  8  OP  24 

CKD  BY^S.  BATE  2/ n/fr)  CONSULTING  ENGINEERS  JOB  NO.  04-9  036 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 

SECTION  NUMBER  1 


RAILROAD  EMBANK. 
(STORAGE  CAPACITY  WITHIN  REACH) 


HEIGHT 

SURFACE  AREA 

STORAGE  VOLUME 

(FEET) 

(ACRES) 

(AC  RE;:  fee:]). 

1  .  0 

0.22 

0  .  1 

2 , 0 

0.1+5 

0 . 4 

3 . 0 

0 . 6? 

1  ,  0 

4-.  0 

0.89 

1 , 8 

5.0 

1  .  12 

2 . 8 

6.0 

1 . 34 

4 . 0 

7.0 

1 .56 

5.5 

8. 0 

1 . 78 

7.1 

9.0 

2.01 

9.0 

1  0  .  0 

2 , 23 

1 1 . 2 

11.0 

3 . 27 

13.9 

12. 0 

4 , 30 

17 . 7 

13.0 

5 . 34 

22 . 5 

It .  0 

6 . 38 

28 . 4 

15 . 0 

7.41 

35 . 3 

16. 0 

8.45 

43 . 2 

17.0 

9.49 

t-'p 

«•  |  A.. 

18. 0 

10.53 

62.2 

19.0 

11.56 

73.2 

20 . 0 

12.60 

85 . 3 

21 . 0 

13.47 

98 . 3 

22 . 0 

14.34 

112.2 

23.0 

15.21 

127.0 

24- .  0 

16.08 

142.7 

25.0 

16.95 

159 , 2 

26 . 0 

1 7 , 82 

176.6 

27.0 

18 . 69 

194 . 8 

28 . 0 

19.56 

213.9 

STORAGE  CAPACITY  CALCULATED  FROM  SURFACE  AREAS  AT  KNOWN  ELEVATIONS 


ROALD  HAESTAD, INC . 


BY  DATE 
CKD  BY  2>L%  DATE 
SUBJECT  NORFOLK 


>//(»/&/  R 0 A L D  H A E S T AD,  INC  .  SHE: E T  N 0 

A/p  /& /  C 0 N S  U L  T I N  G  E N G I N  E E R S  JOB  NO. 

BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


9 

049 


SECTION  NUMBER  1 


RAILROAD  EMBANK. 


HEIGHT  ABOVE 

D  I  S  C  H  A  R 

G  E 

C  A  P 

A  C 

INVERT 

CONDUIT 

SPILLWAY 

TOTAL 

(FEET) 

(CFS> 

(CFS) 

(CFS) 

1  .  0 

41 

0 

41 

2.0 

03 

0 

83 

3.0 

125 

0 

125 

4  .  0 

166 

0 

1 6  6 

5,0 

245 

0 

245 

6.0 

324 

0 

324 

7.0 

403 

0 

403 

8.0 

401 

0 

481 

9.0 

573 

0 

573 

10.0 

664 

0 

664 

11.0 

751 

125 

876 

12 . 0 

838 

354 

1192 

13.0 

925 

650 

1575 

14.0 

1013 

100  0 

2013 

15 . 0 

1071 

1398 

2468 

16.0 

1129 

1837 

2966 

17.0 

1187 

2315 

3502 

18,0 

1245 

2828 

4073 

19.0 

1311 

350  0 

4811 

20 . 0 

1378 

430  6 

5684 

21 . 0 

1436 

5210 

6646 

22.0 

1494 

6196 

769  0 

23.0 

1536 

8807 

10342 

24 . 0 

1577 

13194 

14771 

25.0 

1627 

18833 

20460 

26.0 

1677 

25437 

27113 

27.0 

1718 

32866 

34584 

28.0 

1760 

41031 

42790 

STORAGE  AT  TIME  OF 

FAI LURE=S- 

650 

AC.  FT. 

LENGTH  OF  REACH=L= 

3750 

FT 

INFLOW  INTO 

REACH=QP1= 

4030  0 

CFS 

HEIGHT  ABOVE  CONDUIT 

INVERT"H1== 

27 , 7 

FT  . 

STORAGE  IN 

REACH=V1= 

208.1 

AC.  FT. 

TRIAL  REACH  OUTFLOW* 

QP  ( TRIAL ) = 

27396 

CFS 

TRIAL  HEIGHT  ABOVE  CONDUIT  INVERT 

-H  ( TRIAL  )  ~~ 

26 . 0 

FT. 

TRIAL  STORAGE  IN  REACH 

=V< TRIAL >= 

177 . 2 

AC.  FT. 

REACH  OUTFLOU=Q P2-  28353  CFS 
HEIGHT  ABOVE  CONDUIT  INVERT=H2=  26.2  FT. 
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subject  . 


ROALD  HAESTAD ,  INC  , 


BY  SfH-  DATE 
CKD  BY  jpAS,_  DATE 


CONSULTING  ENGINEERS 


SHEET  NO  //  OF  2^ 
JOB  NO.  049  036 


SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  2 


SPAULDING  B.  POND 
(STORAGE  CAPACITY  WITHIN  REACH) 


HEIGHT 

SURFACE  AREA 

STORAGE  VOLUME 

(FEET) 

(ACRES) 

(ACRE-FEET) 

1  .  0 

8.24 

4,8 

2 . 0 

15.18 

16.5 

3.0 

2  t  12 

35 , 1 

4 . 0 

29.06 

60 . 7 

5,0 

36 . 0  0 

93.2 

6.0 

44 . 90 

133.7 

7,0 

53.80 

183.0 

8.0 

62.70 

241.3 

9 , 0 

71 , 60 

308.4 

10,0 

80.50 

384 . 5 

11.0 

89.40 

469 . 4 

12.0 

98.30 

563 . 3 

13.0 

107.20 

666 , 0 

14 . 0 

116.10 

777 . 7 

15. 0 

125.00 

898 . 2 

16 . 0 

131.80 

1026.6 

17 , 0 

138.60 

1161 .8 

STORAGE  CAPACITY  CALCULATED  FROM  SURFACE  AREAS  AT  KNOWN  ELEVATIONS. 


ROALD  HAESTAD , INC . 


BY  S&  <L  DATE 
CKD  BY  31$  DATE 
SUBJECT  NORFOLK 


SHEET  NO  /Z~  OF  24 


Z/I2/BJ  CONSULTING  ENGINEERS  JOB  NO. 

BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


049  036 


SECTION  NUMBER  2 


SPAULDING  B.  POND 


HEIGHT  ABOVE  SPILLWAY 

SPILLWAY  LEVEL  DISCHARGE  CAPACITY 

(FEET)  <CFS> 


1  .  0 

195 

2.0 

552 

3.0 

1113 

4 . 0 

1964 

5.0 

3118 

6.0 

4509 

7.0 

6121 

8.0 

7925 

9 . 0 

9922 

10.0 

12092 

11.0 

14443 

12.0 

16957 

13.0 

19646 

14 . 0 

22493 

15.0 

25485 

16.0 

28613 

17.0 

31870 

STORAGE  AT  TIME  OF  FAILURE=S=  650  AC. 

LENGTH  OF  REACH=L=  4500  FT 

INFLOW  INTO  REACH=QP1=  28353  CFS 


FT. 


BY  &/9L.  DATE  '/'L/&/  ROALD  Hr.EiiT  AH .  1 NC .  SUM-  I  NO  /3  OF  24 

CKD  BY  DATE  Z/ZJ/g/  CONSULTING  ENGINEERS  JOB  NO  .04?  036 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  2 


SPAULDING  B.  POND 


AVERAGE 

TRIAL 

AVERAGE 

DEPTH  OF 

INFLOW 

DEPTH  OF 

OUTFLOW 

INCREMENTAL 

TOTAL 

FLOW 

TIME 

FOR , AT 

FLOW 

FOR, AT 

STORAGE, AS 

STORAGE 

END  OF, AT 

(MINL  > 

(AC-FT) 

(FEET) 

(AC^FT) 

(AC -FI) 

(AC-FT) 

(FEETI 

1  .  0 

38.5 

3.1 

0.8 

37.6 

37.6 

3.1 

2. 0 

37.3 

4 . 4 

2.5 

34 . 8 

72.5 

4 . 4 

3.0 

36.1 

5.3 

4 . 1 

32.0 

104.5 

5.3 

M- .  0 

34.9 

6.0 

5 , 5 

29 . 4 

133.9 

6.0 

5.0 

33.7 

6.5 

6.8 

26.9 

160.8 

6 . 5 

6.0 

32 . 5 

7.0 

8.0 

24 . 6 

185.4 

7 . 0 

7.0 

31.4 

7.4 

9 . 0 

22 . 4 

207 . 7 

7 . 4 

8.0 

30.2 

7.8 

9 . 9 

20.3 

228 . 0 

7 . 8 

9.0 

29.0 

8.1 

10 . 7 

18.3 

246 . 2 

8.1 

10.0 

27.8 

8,3 

11.5 

16.4 

262.6 

8.3 

11.0 

26.6 

8.5 

12.1 

14.5 

277. 1 

8.5 

12.0 

25.4 

8,7 

12.6 

12.8 

289.9 

8 . 7 

13 . 0 

24 . 3 

8.9 

13.1 

11.1 

301 . 1 

8 . 9 

14.0 

23 . 1 

9.0 

13.6 

9.5 

310.6 

9. 0 

15.0 

21 .9 

9 . 1 

13.9 

8.0 

318.6 

9 , 1 

16.0 

20 . 7 

9.2 

14.2 

6.5 

325.1 

9.2 

17.0 

19.5 

9.3 

14,4 

5.1 

330.2 

9.3 

18.0 

18.3 

9.3 

14.6 

3.7 

333.9 

9.3 

19.0 

17.2 

9.4 

14.7 

2 . 4 

336 . 4 

9 . 4 

20 . 0 

16.0 

9.4 

14.8 

1.2 

337.6 

9.4 

21 . 0 

14.8 

9.4 

14.8 

-0  .  0 

337 , 5 

9 . 4 

22 . 0 

13.6 

9.4 

14,8 

-1 . 2 

336.4 

9.4 

23.0 

12.4 

9.3 

14 . 7 

-2 . 3 

334 , 1 

9.3 

24.0 

11.2 

9.3 

14.6 

-3.4 

330 . 7 

9.3 

25,0 

10.1 

9.2 

14,5 

-4.4 

326.3 

9.2 

26.0 

8.9 

9.2 

14,3 

-5 . 4 

320.9 

9.2 

27 . 0 

7.7 

9,1 

14 , 0 

-6.3 

314.6 

9.1 

28 . 0 

6.5 

9.0 

13.8 

-7.3 

307.3 

9.0 

29 . 0 

5.3 

8,9 

13,5 

-8.1 

299.2 

8.9 

30 . 0 

4 . 1 

8.7 

13.1 

-9.0 

290.2 

8.7 

31 . 0 

3.0 

8.6 

12.7 

-9,8 

280.5 

8.6 

32.0 

1.8 

8,4 

12.3 

-10.5 

269.9 

8.4 

33.0 

0.6 

8.3 

11.9 

-11.3 

258 . 7 

8.3 

REACH  OUTFLOW- QP2=  10753  CFS 

HEIGHT  ABOVE 

SPILLWAY 

LEVEL=H2= 

9.4  FT. 

. date ROALD  H  AES  TAD,  INC.  sheet  no of .2#-.. 

CONSULTING  ENGINEERS 

CK'  BY  jS^/rDATE  37  Brookside  Road  -  Waterbury,  Conn.  0670B  JOB  NO  . 


subject 


BY  S/9L  bate:  ///6/B/  ROALD  HAESTAD,  INC .  SHEE  T  NO  /£*  OF  2.4 

CKD  BY  3)^5  DATE  Z//3/&/  CONSULTING  ENGINEERS  JOB  NO.  049  036 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  3A 
MAIN  CHANNEL 


H 

U 

A 

R 

S 

V 

Q 

(FT) 

(FT) 

(SQ-FJ) 

(FT) 

(FT/FT) 

(FI/SEC) 

(CFS) 

1  .  0 

26 

13 

0 . 50 

0 . 0375 

4 . 52 

59 

2 . 0 

34 

43 

1 .26 

0  .  0375 

8.40 

358 

3.0 

41 

79 

1.92 

0  .  0375 

11.10 

883 

4.0 

49 

124 

2.51 

0  .  0375 

13.30 

1645 

5.0 

57 

175 

3.08 

0 . 0375 

15.22 

2664 

6.0 

63 

233 

3.70 

0  .  0375 

17.22 

4012 

7.0 

69 

297 

4.30 

0  ,  0375 

19.03 

5653 

8.0 

75 

367 

4.89 

0  .  0375 

20 . 72 

7604 

9.0 

81 

443 

5 . 46 

0  .  0375 

22.30 

9879 

10.0 

87 

525 

6.02 

0  .  0375 

23.80 

12494 

11.0 

92 

613 

6.63 

0  .  0375 

25 . 39 

15554 

12.0 

97 

705 

7.23 

0  .  0375 

26.91 

18971 

13.0 

97 

80  0 

8.21 

0 . 0375 

29 . 28 

23421 

14 . 0 

97 

895 

9 . 18 

0  .  0375 

31.55 

28237 

15.0 

97 

990 

10 . 16 

0  .  0375 

33.74 

33408 

16.0 

97 

1085 

11.13 

0 . 0375 

35.87 

38920 

17.0 

97 

1180 

1 2 . 1 1 

0 . 0375 

37.93 

44764 

18.0 

97 

1275 

13.08 

0  .  0375 

39 . 94 

50930 

19,0 

97 

1370 

14.06 

0  .  0375 

41.90 

57411 

20 . 0 

97 

1465 

15.03 

0  .  0375 

43.82 

64199 

MANNING  COEFFICIENT=N=0 .0400 


IF-*."1  ^ '  V. 


t 


BY 


^>#L.  DATE  / 


ROALD  HAESTAB , INC 


SHEET  NO  /tr  OF  2.4 


CKD  BY  ~pu%  DATE  Z//2/pJ  CONSULTING  ENGINEERS  JOB  NO.  04?  036 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 

SECTION  NUMBER  3B 
LEFT  OVERBANK 

U  A  R  S  V  Q 

(FT)  (SQ-FT)  (FT)  (FT/FT)  (FT/SEC)  (CFS) 


\  •; 
i 


H 

(FT) 


WT 

mmm 

L 

BY  S>&<L- 

DATE 

'//*>/&/ 

ROALD  HAESIAD, INC. 

SHEE  T  NO  // 

OF  2^. 

L 

T' 

CKD  BY  T>LS> 

DATE 

M'-M 

CONSULTING 

ENGINEERS 

JOB  NO.  049 

036 

• 

►'  * 
t  • 

SUBJECT  NORFOLK 

BROOK  DAM- 

FLOOD  ROUTING 

AT  PMF  ELEVATION 

i 

i..  ■ 

H 

U 

A 

SECTION  NUMBER  3C 

RIGHT  OVERBANK 

R  S 

V 

Q 

• 

(FT)  (FT) 

(SQ-FT) 

(FT) 

(FT/FT) 

(FT/SEC) 

( CFS  > 

? 

6.0 

37 

19 

0 . 50 

0  .  0375 

1.81 

34 

7,0 

74 

74 

1.00 

0  .  0375 

2.88 

213 

8, 0 

111 

167 

1.50 

0  .  0375 

3.77 

628 

,■  > 

9.0 

148 

296 

2.00 

0 . 0375 

4.57 

1352 

lL 

10  .  0 

185 

463 

2.50 

0  .  0375 

5.30 

2451 

11  .  0 

188 

649 

3.46 

0.0375 

6.58 

4267 

,  • 

12.0 

190 

838 

4.40 

0 . 0375 

7 . 72 

6469 

*' 

13.0 

193 

1029 

5.33 

0 . 0375 

8 . 78 

9029 

14. 0 

196 

1223 

6.24 

0  .  0375 

9 , 76 

11927 

15.0 

199 

1419 

7.15 

0  .  0375 

10.68 

15147 

16.0 

201 

1618 

8.04 

0  .  0375 

1 1 . 55 

18678 

...  _ _ j 

1  - 

17.0 

204 

1819 

8.92 

0  .  0  375 

12.38 

22509 

18.0 

207 

2023 

9.79 

0 . 0375 

13.17 

26633 

i 

19.0 

209 

O  ooo 

A—  A*.  A-  f 

10.65 

0  .  0375 

13.93 

31043 

*  ■ 

20 . 0 

2 1 2 

2438 

11.50 

0 . 0375 

1 4 . 66 

35733 

-  * 

1 

MANNING  COEFFICIENT =N=0 

1000 

D-18 


ROALD  HAESTAD, INC . 


BY  _  DATE  ///l/BJ 


SHEET  NO  /&  OF  24. 


CKD  BYt?^  BATE  2/sj/ff/  CONSULTING  ENGINEERS  JOB  NO.  049  036 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  3 


TOTAL  SECTION 


area 

(SQ-FT. 

> 

D  I  S  C  H  A 

R  G  E 

(CFS2 

H 

A 

B 

C 

TOTAL 

A 

B 

C 

TOTAL 

1  .  0 

13 

0 

0 

13 

59 

0 

0 

59 

2.0 

43 

0 

0 

43 

358 

0 

0 

358 

3.0 

79 

0 

0 

79 

883 

0 

0 

883 

4.0 

124 

0 

0 

124 

1645 

0 

0 

1645 

5.0 

175 

0 

0 

175 

2664 

0 

0 

2664 

6.0 

233 

0 

19 

252 

4012 

0 

34 

4  045 

7.0 

297 

0 

74 

371 

5653 

0 

213 

5866 

8.0 

367 

0 

167 

534 

.  7604 

0 

628 

8232 

9.0 

443 

0 

296 

739 

9879 

0 

1352 

11231 

10 . 0 

525 

0 

463 

988 

12494 

0 

2451 

14945 

11  .  0 

613 

0 

649 

1261 

15554 

0 

4267 

19821 

12.0 

705 

0 

838 

1543 

18971 

0 

6469 

2544  0 

13.0 

800 

15 

1029 

1844 

23421 

34 

9029 

32484 

14.0 

895 

49 

1223 

2167 

28237 

208 

11927 

40373 

15.0 

990 

92 

1419 

2501 

33408 

517 

15147 

49072 

16.0 

1085 

144 

1618 

2846 

38920 

969 

18678 

58566 

17.0 

1180 

204 

1819 

3202 

44764 

1575 

22509 

68848 

18.0 

1275 

272 

2023 

3570 

50930 

2350 

26633 

79914 

19 . 0 

1370 

349 

2229 

3948 

57411 

3307 

31043 

91761 

20 . 0 

1465 

435 

2438 

4338 

64199 

4459 

35733 

104391 

STORAGE  AT 

TIME  OF 

FAILURE=S= 

650 

AC. 

FT  . 

LENGTH  OF  REACH=L= 

4000 

FT 

INFLOW. INTO 

REACH=QP1= 

10753 

CFS 

• 

DEPTH  OF  FLOW-H1- 

8. 

8  FT. 

CROSS 

SECTIONAL  AREA~A1~ 

7  06 

SQ.FT. 

STORAGE  IN 

RE.'ACH=V1  = 

64. 

9  AC. 

FT  . 

TRIAL 

REACH 

OUTFLOW- 

QP(TRIAL)-" 

9680 

CFS 

TRIAL  DEPTH  OF  FLOW 

=H ( TRI AL  >  = 

8. 

5  FT. 

TRIAL  CROSS 

SECTIONAL  AREA 

=A(  TRIAD- 

633 

SQ.FT. 

TRIAL  STORAGE 

IN  REACH 

=V ( TRIAL ) = 

58  , 

1  AC. 

FT  . 

REACH  0UTFLDW=QP2- 

9736 

CFS 

DEPTH  OF  FL0U=H2- 

8. 

5  FT. 

BY  DATE 

ckd  by-S.#£tDate 


ROALD  HAESTAD,  INC.  sheet  N0.../..f....0F..2£ 

CONSULTING  ENGINEERS 

37  Brookside  Road  -  Waterbury,  Conn.  06708  JOB  NO  . 


SUBJECT 


ROALD  HAESTAD, INC. 


BY  £,&d- 


H  ATE. 


ROALD  HAESTAD,  INC.  SHEET  NO  20  OF  2^ 

CKD  BY  DATE  2. //p/& /  CONSULTING  ENGINEERS  JOB  NO.  049  036 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  4A 


MAIN  CHANNEL 


H 

U 

A 

R 

S 

V 

Q 

(FT) 

(FIT) 

(SQ-FI) 

(FT) 

( FT/FI ) 

(FI/SEC) 

(_CFS) 

1  .  0 

22 

11 

0.50 

0 . 0250 

4 . 22 

46 

2 . 0 

34 

39 

1  .  14 

0  .  0250 

7 . 32 

284 

3 . 0 

46 

78 

1.70 

0  .  0250 

9 . 56 

749 

4. 0 

48 

125 

2.59 

0  .  0250 

12.67 

1577 

5 . 0 

48 

172 

3 . 57 

0  .  0250 

15.68 

269  0 

6.0 

48 

219 

4 . 55 

0  .  0250 

18.43 

4  028 

7.0 

48 

266 

5.53 

0  .  0250 

20 . 99 

5573 

8.0 

48 

313 

6.51 

0 . 0250 

23.40 

7312 

9.0 

48 

360 

7.49 

0  ,  0250 

25.69 

9236 

10.0 

48 

407 

8.47 

0 . 0250 

27 . 88 

11335 

11.0 

48 

454 

9,44 

0  .  0250 

29 . 99 

13602 

12.0 

48 

501 

10.42 

0  .  0250 

32.03 

16032 

13.0 

48 

548 

11.40 

0  .  0250 

34 . 0 1 

18619 

14.0 

48 

595 

12 . 38 

0  .  0250 

35 . 93 

21359 

15.0 

48 

642 

13.36 

0 . 0250 

37.80 

24247 

16.0 

48 

689 

14.34 

0 . 0250 

39 . 62 

27280 

17.0 

48 

736 

15.32 

0  .  0250 

41 .40 

30454 

18.0 

48 

783 

16.30 

0 . 0250 

43.15 

33767 

19.0 

48 

830 

17.27 

0  .  0250 

44 . 86 

37214 

20 . 0 

48 

877 

18.25 

0  .  0250 

46 . 54 

40795 

MANNING  CQER'FICIENT-N-O  .  0350 


BY  S*L-  DATE:  ///6/SJ  ROALD  HAESTAD ,  INC .  SHEET  NO_2/  OF  24- 

CKD  BY  DATE  Z//J/£/  CONSULTING  ENGINEERS  JOB  NO  .  _  049  036 _ 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION _ 

SECTION  NUMBER  4B 
LEFT  OVERBANK 


H 

U 

A 

R 

(FT) 

(FT) 

(SQ-FT) 

(FT) 

■+.0 

33 

1 6 

0.50 

5.0 

66 

66 

1  .  00 

6.0 

99 

148 

1.50 

7. 0 

131 

263 

2.00 

8.0 

164 

411 

2.50 

9.0 

197 

591 

3.00 

10 . 0 

230 

805 

3.50 

11.0 

248 

1044 

4 . 20 

12.0 

267 

1302 

4.88 

13.0 

285 

1578 

5.53 

14.0 

315 

1878 

5 . 96 

15.0 

334 

2202 

6.59 

16.0 

354 

2546 

7.20 

17.0 

373 

2909 

7.80 

18.0 

392 

3291 

8.40 

19 . 0 

411 

3692 

8.98 

20 . 0 

430 

4113 

9.56 

S 

V 

Q 

(FT/FT) 

(FI'/SEC) 

(CF§2 

0 . 0250 

2.11 

35 

0  .  0250 

3.36 

221 

0 . 0250 

4.40 

650 

0  ,  0250 

5.33 

140  0 

0  .  0250 

6.18 

2539 

0  ,  0250 

6.98 

4128 

0 . 0250 

7 . 74 

6227 

0  .  0250 

8 . 74 

9127 

0  .  0250 

9 . 65 

12567 

0.0250 

10.50 

16561 

0 . 0250 

11  .  03 

20708 

0  .  0250 

11 . 79 

25968 

0  .  0250 

12.52 

31862 

0  ,  0250 

13.20 

38409 

0  .  0250 

13 . 87 

45628 

0 . 0250 

14.50 

53539 

0  .  0250 

15.12 

62161 

MANNING  COEFFICIENT-N-O . 0700 


ROALD  HAESTAD, INC , 


BY  S/?L-  HATE 


CKD  BY  tj^S  DATE  2// CONSULTING  ENGINEERS  JOB 

SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SHEET  NO  2  2.  01  Z4- 


JOB  NO.  04V  036 


SECTION  NUMBER  4C 


RIGHT  OVERBANK 


H 

U 

A 

R 

S 

V 

(FT) 

(FT) 

(SQ-FIQ 

(  FT) 

(FT/FT) 

(FJ/SEC 

5 . 0 

8 

4 

0 . 50 

0 . 0250 

1 .47 

6 . 0 

15 

15 

0.99 

0  .  0250 

2 . 34 

7. 0 

23 

34 

1 . 49 

0 . 0250 

3. 06 

8.0 

30 

60 

1 . 98 

0  ,  0250 

3 .71 

9 . 0 

38 

94 

2.48 

0  .  0250 

4.30 

10 . 0 

45 

135 

2.97 

0  .  0250 

4 . 86 

11.0 

48 

181 

3 . 75 

0 . 0250 

5 . 67 

12.0 

51 

231 

4 . 50 

0  ,  0250 

6.40 

13. 0 

54 

282 

5.21 

0  .  0250 

7 . 06 

14 . 0 

57 

337 

5.90 

0  .  0250 

7.67 

15.0 

60 

394 

6.57 

0  .  0250 

8 . 24 

16.0 

63 

455 

7.22 

0  .  0250 

8.78 

17.0 

66 

517 

7 . 85 

0 . 0250 

9.28 

18.0 

69 

583 

8.47 

0  .  0250 

9 . 77 

19.0 

72 

651 

9,08 

0 . 0250 

1 0 . 23 

20 . 0 

75 

723 

9 . 68 

0  .  0250 

10.67 

0 

(CFS) 


35 

103 
'•>"> 

656 
10  29 
1476 
1995 
2586 
3251 
3989 
480  3 
5693 
6662 
7709 


MANN I NG  COEFF I C I ENT-N- 0 . 1 0 0 0 
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ROALD  HAESTAD.INC. 


BY  S#<L  DATE 

CKD  BY  DATE  Z//3/&I 


C 0 NSULTING  ENGINEER 3 


SHEET  NO  23  OF  24- 
JOB  NO.  049  036 


SUBJECT  NORFOLK  BROOK  DAM-FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  4 
TOTAL  SECTION 


A  R  E  A  (  S  Q  .  F  T  ,  )  D  I  S  C  H  A  R  _G  E  (CFS) 


- - 

— 

—  *—  —  — 

- 

—•  —  —  —  — 

H 

A 

B 

C 

TOTAL 

A  B 

C 

TOTAL, 

1.  .  0 

11 

0 

0 

11 

46  0 

0 

46 

2,0 

39 

0 

0 

39 

284  0 

0 

284 

3 . 0 

78 

0 

0 

78 

749  0 

0 

749 

4 . 0 

125 

16 

0 

141 

1577  35 

0 

1612 

5.0 

172 

66 

4 

241 

2690  221 

6 

2916 

6.0 

219 

148 

15 

381 

4028  650 

35 

4713 

7.0 

266 

263 

34 

562 

5573  1400 

103 

7076 

8.0 

313 

411 

60 

783 

7312  2539 

10073 

9. 0 

360 

591 

94 

1045 

9236  4128 

4  03 

13767 

10  .  0 

407 

805 

135 

1347 

11335  6227 

656 

18218 

11.0 

454 

1044 

181 

1679 

13602  9127 

1029 

23759 

12 . 0 

501 

1302 

231 

2033 

16032  12567 

1476 

30  075 

13.0 

548 

1578 

282 

2407 

18619  16561 

1995 

37175 

14 . 0 

595 

1878 

337 

2809 

21359  20708 

2586 

44653 

15.0 

642 

220  2 

394 

3238 

24247  25968 

3251 

53466 

16.0 

689 

2546 

455 

3689 

27280  31862 

3989 

63132 

17. 0 

736 

2909 

517 

4162 

30454  38409 

4803 

73667 

18. 0 

783 

3291 

583 

4656 

33767  45628 

5693 

85088 

19.0 

830 

3692 

651 

5173 

37214  53539 

6662 

97415 

20 . 0 

877 

4113 

723 

5712 

40795  62161 

7709 

110666 

STORAGE  AT 

TIME  OF 

FAILURE=5-  650 

AC. 

FT  . 

LENGTH  OF  REACH=L=  4000 

FT 

INFLOW  INTO 

REACH~QP1=  9736 

CFS 

DEPTH  OF  FLOW=Hl -  7.9 

FT. 

CROSS 

SECTIONAL  AREA=A1=  758 

SQ . FT . 

STORAGE  IN 

REACH-V1-  69.6 

AC. 

FT. 

TRIAL. 

REACH 

QUTFLQU= 

QP ( TRIAL ) =  8693 

CFS 

TRIAL 

.  DEPTH 

OF  FLOW 

^H ( TRIAL ) =  7.5 

FT  . 

TRIAL.  CROSS 

SECTIONAL  AREA 

=--A<  TRIAL  >=  681 

SQ.FT. 

TRIAL  STORAGE 

IN  REACH 

~V  <  TRIAL  >  =  62.6 

AC. 

FT. 

REACH  0UTFL0U=QP2=  8746  CFS 
DEPTH  OF  FL0W=H2=  7.6  FT. 


by DATE  1-JZ-&.L..  ROALD  H  AES  TAD,  INC.  sheet  no  of 

CONSULTING  ENGINEERS 

CKD  B Y DATE  /-/&>. TjQJ. . .  37  Brookside  Road  -  Waterbury,  Conn.  06708  job  NO  . 


SUBJECT 


LOCATION  OF 
SECTIONS  (TYP.) 


WOOO  CREE 


LIMITS  OF 
NORF 
NORFO 


LIMITS  OF  POTENTIAL 
FLOODING  (TYR) 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


NOT  AVAILABLE  AT  THIS  TIME 


END 


FILMED 

10-84 


DTIC 


